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ATTACHMENT PLUGS FOR EVERY PRODUCT 
NEED ¢ SELECTION OF CAPACITORS FOR 
MOTOR SERVICE e ENCLOSED INDUSTRIAL 
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> manager in charge of Belden 
shipping operations. 


For three decades, John Witkowski has 
been a Belden craftsman. Today, he super- 
vises all shipping activities. Under his ex- 
perienced eye, every spool of wire is care- 
fully packed to withstand rough handling 
in transit to Belden customers. 

Important, also, is his supervision of 
routings to speed up deliveries to their 
lestinations. Like all of his fellow-crafts- 
men, John Wit 


n kowski sees that Belden 
ity is ‘‘delivered’’ to every Belden customer. 





BEWARE of the 
“TROUBLE TRIO!” 










This is 
SPRINGY WIRE 
He comes to life 






This is 
DEFECTIVE INSULATION 


e sneaks in 








This is 
POOR SPOOLING 
He causes shut- 
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To the Magnet Wire Buyer who 
wants to cut winding costs! 


Here are three common causes of high winding costs: 
1—SPRINGY WIRE—due to poor annealing of the copper 
conductor before the wire is insulated. 
2—DEFECTIVE INSULATION—due to poor material or care- 
less operation of the machines that apply the insulation. 
3—POOR SPOOLING—due to improper handling of the 
rewinding machines when the wire is being spooled. 
Beware of these troubles! They slow up your production 
schedules ... increase winding costs ... cause coil rejections 
... and reduce your profits. Get rid of the TROUBLE TRIO this easy 
way... just specify Belden on your next magnet wire order. 


Belden Manufacturing Co., 4633 W. Van Buren St., Chicago, Ill. 


agnet Wires 


SILKENAMEL ¢ TEXTILE COVERED MAGNET WIRE 


+ 29=205 YEARS 






TO MAKE GOOD BEARINGS BETTER! 


@ After more than forty years experience 
in precision manufacturing, the paramount 
objective at New Departure remains unal- 
terably the same—to make good bearings 
better. That means progress— your assur- 
ance of quality. And it means that today, or 
in the future, when you specify New Depar- 
ture ball bearings for your machines, you 
may be confident that they represent the best 
that human skill, superfine materials and 


ultra-modern equipment have yet produced. — 
2734 
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New OTT aks - Division General Motors OT LAL - Bristol, Connecticut 


NOTHING ROLLS LIKE rN BALL 
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“CARTRIDGE” BALL 


Examine, if you please, the “‘study in contrast’’ presented 
by the two motor bearing sections shown at the right. 


SECTION “A” shows a part section of an improved motor 
mounting using the ULTRA-MODERN “CARTRIDGE” BALL 
BEARING. Note its utter simplicity. 


SECTION “”B” shows a part section of a typical motor with 
an unshielded ball bearing in the conventional cartridge 
type mounting. HERE 18 (OR MORE) EXTRA PARTS PER 
HOUSING—36 (OR MORE) EXTRA PARTS PER MOTOR—ARE 
REQUIRED, as sketched below. 
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Why burden your inventory and your production costs with 
all these needless extra parts—EACH A POTENTIAL 
TROUBLE-MAKER? 


ADOPT THE “CARTRIDGE” BALL BEARING—it will SIM- 
PLIFY. YOUR DESIGN, SPEED UP PRODUCTION, and give 
you added advantages as follows: 


@ At Least 30 Less Machining Operations needed, than 
with the conventional cartridge mounting. 

@ Easier and Faster Assembly and Disassembly. 

@ Elimination of Dirt Hazard. 

@ No Slippage, Peening or Cocking on shaft or in housing. 

@ Positive Grease Retention regardless of position of motor. 

@ Grease Plug and Removable Seals for Regreasing or 
Inspection. 


@ Larger Grease Capacity, with Lower Maintenance and 
Longer Life. 


Write for the Catalog. Let our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORPORATION 


STAMFORD, CONN., U.S. A. 


ELECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO., 232 Madison Ave., 
at Philadelphia, Pa., authorized July 20, 1934, Vol. 23, No. 4. 


ELIMINATE 9 (or more) PARTS 
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Made to standard Double-Row widths 
WITH 100% GREATER GREASE CAPACITY 




















Patented 


New York, N. Y. Accepted under the Act of June 5, 1934 
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Bang! . . 
stalled age 
thinks I'll ¢ 





walks 
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us yo 
your 


Bang! . . . . There went another fuse. That new pastry mixer was 
stalled again. ‘‘So,’’ said | to myself, ‘‘if the Mixquick Company 


\/ 


thinks I'll pay for this machine, they're crazy 


Imagine my surprise that afternoon when in 
walks an engineer to look at the mixer. “I'm from 
the G-E office in Boston,” he says. ‘“Mixquick wired 
us you're having trouble with the G-E motor on 
your new mixer. 













In a few minutes he found out | needed a larger 
motor for such heavy dough. | remembered then 
that I'd ordered the mixer for light cake batter. 
Now | needed it for heavy pastry dough. 


Tw story is a typical example of how G-E 
service helps build good will for machinery manu- 
facturers who use G-E equipment. If you, too, 
sell machines in all parts of the United States, 
you'll find it a real trouble-saver to equip them 
with G-E motors and control. No matter where 
your customers are located, they can always get 
quick electrical service from one of our 80 sales 


*A true story, in General Electric’s service files, although of course the 
name MIXQUICK is fictitious. 


GENERAL & ELECTRIC 


1 was so mad |! called them up long distance. 
“The motor on my new mixer,” 


won't go. Stalls and blows fuses all the time. Fix 
it, or I'll ship it back!’ 





















“So they’ve got no service man anywhl 
near Boston!’’ | stormed, even after | hd 
up. “O. K. This time, I'll mix by hand. 


never again a Mixquick Machine.’ i 


1 bellowed. “‘It 


Next day | paid them to bring over a bigger motc 
from the G-E warehouse. And the Mixquick mixer—she'} 
a dandy. Now that the motor's big enough, | believ 
she'd stir concrete! 


offices, 28 warehouses, or 25 service shops. 


You don’t have to worry about the electrical enc 
of your machines once they are in the field. We’l 
be glad to take care of that. We’ll also be glad t¢! 
help you with the electrical problems in designing; 
machines. Just call the nearest G-E sales office] 
General Electric, Schenectady, N. Y. 






011-442 






































co-operative engineering 


CASE STUDIES OF CO-OPERATION 


__ with t 





N the designing of the Stetson-Ross 
high-speed Brouter* for boring out 


HOW Co-operative Engineering 


Solved a Complex 
he Aid of G-E MOTORS 


Design Problem 


as provide the 


rapid reversing aS well 
for the Brouter 


high speed necessary 
he selection of 








IN BUILDING BETTER MACHINES—NO. ¢ 


knots and routing out ingrown bark bits. The solution was t 
seams, rotten spots and other defects in a 45-hp, 10,800-rpm, high-frequency mi 
logs, the selection of the motor drives motor for the Brouter drive and five su 
presented one of the most important individual built-in motors for the turn- mi 
problems. It was important because ing and traversing mechanism. th 
the drives had to be able to turn, 4s G-E facilities are available to you, too, - 
well as traverse, to any position many for assistance in tailoring electric equip- TI 
times a minute so that the Brouter ment to your machines. You can get for 
could easily reach any defect in the the advantages of a modern, simplified lor 
wood. design and greater manufacturing econ- th 
G-E application engineers went to omy, and thereby promote customer | ch 
work, in co-operation with Stetson- acceptance of your machines, by taking m«¢ 
Ross designers, to determine the drives = yout electrical problems to General dif 
that would be able to withstand the Electric, Schenectady, N. Y. ins 
*Trade-mark Tt 
Stetson-Ross high SEE THE G-E “HOUSE OF MAGIC’ AT BOTH FAIRS - 
Brouter equi eee lig 
General ee — tri 
ctric motors 1 
and control — designed by gi 
lin 
to 
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TO LINK MOVING PARTS 
WITH ELECTRIC CIRCUITS 


LIMIT SWITCH for controlling elec- 
tric circuits through a mechanical 
motion is a very important factor in the 
success—and the safety—of an automatic 
machine. That’s why we have built into 
these three limit switches the qualities de- 
manded for machine-tool use. 


They have oilproof enclosures to suit them 
for work where they’re needed. Sturdy, 
long-lived mechanisms are your assurance 

that they can be depended upon. Inter- 

changeability of operating mechanisms 
means standard mounting dimensions on 
different machines, and simplifies maintain- 
ing of stocks. 


These switches are suited to operation un- 

der conditions that would be too severe for 

lighter-duty limit switches. A General Elec- 

| tric representative will be glad to call and 

i give you information on the dozens of G-E 
, limit switches which, like these, are designed 
to do a particular kind of work. General 

Electric, Schenectady, N. Y. 





ALNICO Limit switch 
cr9440-BI8 
pinice teqnet ber Sap 










Cidprost Switch Wer 


Dept 6B- 201 


General Electric. 
Schenectady. N. | 
‘a Please send me coptes 


switches shown at the left. 
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Address 


980-175 


City 
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HETHER for start-and-stop service on lifts and hoists or for 

continuous duty on pumps and compressors, General Electric 
fractional-horsepower motors will operate your machines long and de- 
pendably with little or no attention. Their construction embodies years 
of experience in building motors to meet the load demands and condi- 
tions encountered in applications like those listed above. Large overload 
capacity is provided for peak loads. Bearings are large and require only 
occasional oiling. The latest type of insulation — resistant to moisture, 
oil, and mild acids and alkalis — is used. 


Standard G-E motors with the proper electrical characteristics and 
mechanical features are available for your machines—motors with 
high or low starting torque; motors that are dripproof, explosion-proof, 
or totally enclosed; motors for solid, resilient, flange, or vertical mount- 
ing; to mention but a few. Speed ratings range from 3450-rpm, two-pole 
motors to 5.7-rpm gear-motors. For additional information on G-E 
motors, contact the nearest G-E sales office or write to General Electric, 
Schenectady, N. Y. 


SEE THE G-E ““HOUSE OF MAGIC’’ AT BOTH FAIRS 
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DAIRY EQUIPMENT 
DRY-CLEANING EQUIPMENT 
GREASE GUNS 


LIFTS AND HOISTS 


METALWORKING MACHINES 
PUMPS AND COMPRESSORS 
SHOE MACHINERY 

TEXTILE MACHINERY 
WOODWORKING MACHINERY 


LAUNDRY EQUIPMENT 


Current 


Folyphase Motors 
¥ 2 hp and larger 

= Mounting q; 
aracteristics aso oe 
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“Tm & orty, Gi — am 
but there ate 1725 Smiths, listed” 


And yet, just one of them, to the man on the line, denied, by those who use the product. . . . In the 
is the Mr. Smith. . . . Names, names, names of field of heating-element wire, the appliance in- 
products, all clamoring to be remembered, dustry gives this approval to ““Chromel,’’ whose 


recognized, and approved. Such approved performance over a stretch of thirty years 


1 \ has earned that award. Hoskins Manu- 
ae 


recognition, however, does not come by 





wishing or yelling for it. Itis bestowed, or 


The Wine That Made YaBB Electric Heat Posrilde 


CHROMEL 


acoop name in HEATING ELEMENT Dee 
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facturing Company, Detroit, Michigan. 
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e No Waste! Beetle 

tical « 
No Surplus! With a 
H & D Shipping Boxes beth 


limite 


Take a tip from the Package 
Engineer. You can save time 
and money by modernizing eral 1 
your shipping boxes. Case Other 
histories in H & D files reveal too, t 
the importance of weight re- alar p 
duction in shipping box con- 
struction. One shipping box 
after another has come to the 
Packaging Laboratory for 
analysis and re-design, and 
has been made over into a produ 
lighter, yet stronger, package. 

In this thought, there is a 

suggestion for you. 


or tra 


call uy 
Their 
Ingly 


Satista 


SEND FOR FREE BOOK 


You'll get plenty of ideas 
from “Package Engineering.” 
Describes notable successes 
in the field of packaging. : 
Free for the asking. PRL 
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The Hinde & Dauch Paper Co. 
3907 Decatur St., Sandusky, O. 


Factories in Principal Cities 
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rYMME tinds a readier market today 

when it is housed in beauty. The 
Hammond Instrument Company uses Beetle* 
for the housing of its “Modern Firefly” to 
add the charm ol lustrous color to the upo 
to-the-minute design. 

In addition to a full range of colors, 
Beetle brings permanent color and all color 
—for there is no “surface finish” to tarnish 
or wear olf. Beetle also has strength and 
insulating properties Necessary lo protect 
delicate electrical mechanisms. In short. 
Beetle has the qualities that se//, plus prae- 


tical qualities to vive lasting service. 


lave you a product that a housing of 


Beetle can sell with color7 From an un- 


limited range ol Beetle colors. either opaque 


or translucent. you can select one or sev- 
eral to meet your product requirements, 
Other special properties can be combined. 
too, to give you the answer to your partic- 
ular problem in molded design. Feel free to 
call upon the experience of Beetle engineers. 
Their assistance is proving to be increas- 
ingly valuable to manufacturers in obtaming 
satisfactory and economical results in the 


production of molded products and parts. 


BEETLE PRODUCTS DIVISION OF AMERICAN CYANAMID COMPANY 


50 WEST 50TH STREET © NEW YORK, N.Y. 


*Trade-mark of American Cyanamid Company 


applied to urea prodicts manufactured by it 


ee 
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Electric Motor Bearings completely 
machined and finished—ready for 
assembly—for all makes of electric 
motors from 1/50 to 100 hp, are 
only a part of Bunting’s time and 
money-saving ready-made bearing 
service. Hundreds of different sizes 
of standardized finished bearings 
for all mechanical applications, 
Bunting Precision Bronze Bars — 
machined I.D., O.D. and ends—are 
other products instantly available 
from stock. Write for catalog .. . 
The Bunting Brass & Bronze Com- 
pany, Toledo, Ohio. Warehouses in 
All Principal Cities. 


BUNTING 


BRONZE BUSHINGS - BEARINGS 
PRECISION BRONZE BARS 
BABBITT METALS 
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TO RESIST OILS AND GREASES 


Anyone who is dumb enough to prance into the business end of a road 
oil sprayer certainly lays himself open to an expensive overhaul job and 
considerable criticism. Electrical equipment makers let themselves in for 
it too, when they overlook the necessity of using wire which will with- 
stand the destructive action of oil and grease. 

With few exceptions, electrical products require heat-resisting flame- 
proof wire. Many of them need the additional safeguard against break- 
down given by a wire that is resistant to oils, greases, and corrosive fumes 
as well. Rockbestos wires, cables, and cords give you this three-fold pro- 
tection because their asbestos insulation will not dry out and crack under 
heat . . . won’t burn because it is positively fireproof . . . and will not rot, 
bloom, or swell under the action of oil and grease because it is practically 
indestructible. 

Reduce returns and replacements and avoid adverse criticism by wiring 
your products with Rockbestos—the wire with permanent insulation. We 
specialize in wires, cables, and cords for use under severe conditions. More 
than fifty standard constructions are available. If you need a “special” let 
us help you as we have helped others. Rockbestos Products Corporation, 
738 Nicoll St., New Haven, Conn. 


Also refer to Electrical World Buyer’s Reference 
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AND REMEMBER 
THESE OTHER 
GOOD REASONS 


Rockbestos wires speed up sales 
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And his product also withstands 


service calls. 


overloads 
because Rockbestos wire has greater 


carrying capacity ... Finally it is 
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FORMICA TABLE TOPS cor hrvcnut wee 


Formica table tops for industrial uses are made 
more useful by inlaying scales in the surface sheet 
of Formica for quick and accurate measurement 
of any thing that needs to be matched or graded. 
The picture shows such a table top in use in the 
Real Silk Hosiery Mills at Indianapolis for the 
inspection of silk hosiery. 


THE FORMICA 


INSULATION COMPANY 
4673 Spring Grove Avenue, Cincinnati, Ohio 


The scale is always at hand. It is smooth and 
flat with no sharp corners or surfaces that can do 
injury to the product. It contributes to speed and 
reduces spoilage. The color may be white. 


Such scales, inlaid in Formica, can be designed 
to meet your particular requirements. 
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These Remington Rand tabulating machines can do practically 
everything but talk. Helping each to go through its uncanny 
manipulation of figures is a quiet, extra-dependable Leland motor. 

Here is one more type of application for which Leland motors 
are particularly well suited. These tabulating machines give the 
Leland a chance to demonstrate its world-famous ability to 
operate with long-time, unfailing reliability. In fact, Leland 
motors so seldom fail, that of all Leland motors sold, only 4/10 
of 1% have ever required factory service. 

Leland is the motor to specify for your product. The same 
operating characteristics that have led to its widespread adop- 
tion on heating and ventilating equipment, machine tools, 
gasoline pumps, and scores of other appliances, can also be 
yours to profit by. 

Why not find out . . . without obligation, of course . . . just 
how good the Leland motor really is? Let us send you one for 
comparison and test. The Leland Electric Co., Dayton, Ohio. 


More Than 200 Fully Equipped Service Stations 


4 Reasons Why 
YOU CAN DEPEND ON 
PARKER-KALON PRODUCTS 


Unexcelled Laboratory Fi acili- 


ties ... The Parker-Kalon Labora- 
tory which controls and maintains the 
high standard of quality for which 
Parker-Kalon Screws are so widely 
recognized, represents an investment of 
over $250,000. 


Specialized Production 


Equipment ... (including the 
Parker-Kalon Hardening furnaces illus- 
trated) is required to produce Parker- 
Kalon Self-tapping Screws and to 
maintain their uniformly high quality. 
The Parker-Kalon plant is famed as 
the most up-to-the-minute plant in the 
industry, with a capacity of 8,000,000 
Screws per day. 


= a 

Free Engineering Service . 

To assist designers and production men 
in obtaining better fastenings at lower 
cost, Parker-Kalon Assembly Engineers 
are available throughout the country. 
Their services are free to users of Parker- 
Kalon Self-tapping Screws as well as to 
those who wish to investigate the time- 
and-labor-saving possibilities of these 


Available Everywhere .. . No 
matter where your plant is located there 
is a reputable aie house distributing 
Parker-Kalon Screws . . . assuring you 
of a dependable source of supply. 


ou cant beat 


he genuine article 
.... that’s why PARKER-hALON goes 


into all my specifications!” 


(say thousands of Design Engineers who specify Self-tapping Screws) 


66 take no chances! I concluded long ago that it costs us less to use the 
l genuine Parker-Kalon Screws — we can always depend on their 
quality. They are accurate to size, threaded full diameter to the head, 
giving us secure fastenings every time — and we never have any stripped 
threads nor broken screw heads to bother us and slow up production.” 


This expression of confidence in Parker-Kalon quality, to be found in the 
50,000 plants using these screws, is a tribute to the organization that created, 
developed and perfected the Self-tapping Screw. Back of Parker-Kalon are 
twenty-five years of specialized screw manufacturing experience, unexcelled 
production processes and equipment—with laboratory facilities and personnel 
for maintaining and controlling the high standards for which Parker-Kalon 


products are so well known throughout industry. 


PARKER-KALON CORPORATION, DEPT. E, 199 VARICK STREET, NEW YORK, N. Y 


Sold Only Through Recognized Distributors 


PARKER-KALON 4iéxc<’ SELF-TAPPING SCREWS “2 


A A TYPE AND SIZE FOR EVERY ASSEMBLY OF METAL AND PLASTICS 
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Initiative — Resourcefulness — Come 
to advance the interests 
of the industry 


RESISTOR DESIGN 
and how it aYiy you Money 


The designing of IRC Resistors does not end with the 
development of dependable units. btalton 
: emit replaced 3 separates 
They are likewise designed for ease of installation and Sa Ba Pe no ee 
elimination of unnecessary operations in your produc- 
tion line. A change of terminals that does away with a 
soldering operation or two; a novel bracket for quicker 
mounting; the adaptation of a standard IRC unit to an 
out-of-the-ordinary application: the combining of several 


resistances into a single unit... 


Such are but a few of the money-saving possibilities —g eh Te ct dete tg 
; ; ; ; ; Seuih equipment in hot, humid 
in the wide variety of resistor types, sizes and shapes outh ‘Rmerica three years. 
produced by IRC. The exceptionally broad experience of 
IRC engineers in adapting them for more efficient, more 
economical use in thousands of industrial, electronics and 
radio applications is at your disposal. 


This standard 50-ohm 
IRC BW Insulated 


Wire Wound Resistor FS 

‘ ; Through its all- 
was equipped with 
“fuse clip’ ends. It metal construc- 


tion. this IRC 25-watt rheo- 
saved space — and This standard 20-watt wire wound nile t 
almost Ic per resistor has insulated a plied during oa seduces perature rise 
in cost. processing, also al brackets, ‘Yo 
thus clintnation soldering and 
mounting on the production line. 


INTERNATIONAL RESISTANCE COMPANY 
405 NORTH BROAD STREET. PHILADELPHIA. PA 
In Canada, 187 Duchess Street, Toronto, Ontario 
MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES. FOR 
MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD 
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DEPEND ON IT TO RUN 


FREE FROM WEAR 


@ BUILT BY 
THE BROWN-BROCEMEYER CoO., INC. 


> 
4 


SS 
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There are two good reasons why WEAR is checked on 
this B-Line Motor. And each is an S&){G/F that prevents 
vibration, frequent need of bearing attention, burnt insula- 


tion, short circuits and other hazards caused by bearing 
WEAR. 


SSLSIF Bearings are invariably used where rotors sfay in 
the center of their magnetic fields . . . where a small, 
uniform air gap is maintained indefinitely. Long motor 
life and low maintenance costs can be yours, too, merely 
by selecting SUS!F Bearings. 4310 


StS INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA. 


THE BEARINGS ARE 


BALL & ROLLER 
BEARINGS 
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DILECTO 


A UNIFORM LAMINATED PLASTIC 


Constant laboratory control ofeverystep 
in the manufacture of DILECTO is the 
simple answer to its unusual uniformity. 
But behind that uniformity, so important 
to the satisfactory performance of your 
product is an outstanding group of re- 
search men. Chemists, Electrical and 
Radio Engineers, Mechanical Engineers 
and Metallurgists—all of them working 
on production and performance problems 
similar to your own so that the type of 
DILECTO required for your needs is right 
all the time. Whether it’s improved per- 
formance, lower costs or faster assembly 
that concerns you at the moment, give us 
the data and we will put our collective 
heads together and submit suggestions 
you will find worthwhile. 
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CONTINENTAL-DIAMOND FIBRE CO.. Newark. Del. 


THE POSJ ¥ CORD OF QUALITY 








Appearance: Attractive and uniform through- 
out the entire length. 

“Rip” Feature: Neat and accurate. 

Color: Standardized and controlled to avoid 
variation in different shipments. 

Performance: Aging tests on every run—a 
guarantee of minimum deterioration. 


Note: Avoid appliance discoloration by using 
General Cable Mid-Rip. 


2 ee 


General Cable Corporation Sales Offices: ATLANTA 
KANSAS CITY (MO.) *« LOS ANGELES + NEW YORK + PHILADELPHIA 





*Trade-Mark 


BOSTON + BUFFALO + CHICAGO 


« CINCINNATI + CLEVELAND «+ DALLAS «+ DETROIT 
+ PITTSBURGH + ROME (N.Y.) « 


ST. LOUIS + SAN FRANCISCO + SEATTLE » WASHINGTON (D.C.) 
20 
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“TROUBLE ? 
“Nor with Allen-Bradley Control 


“lL always thought motor starters were the ‘weak links’ on our machines. But since we 
installed those Allen-Bradley solenoid starters, I've changed my ideas a lot. These 
starters are in almost continuous operation, yet they never give us any trouble. 
Believe me, when we need more starters, I'm going to be sure they're Allen-Bradley!” 


A NEW Push-Button Station 
THE MOTOR STARTER 


New in Styling THAT’S TROUBLE -FREE 


pearance of this new Bulletin 


Simple Construction 
800 push-button station. 


With its glossy black, heavy 
bakelite cover and sturdy 
die cast frame, it is the ideal 


“start-stop”’ station 
general purpose app 


for any 
lication. 


New in Ideas 


Send for ‘The Story of the Solenoid Starter” 


The silver-to-silver contacts 
are located where dust and 
dirt must do tricks to get at 
them. Yet the terminals 
could not be more accessible. 
Removing the cover com- 
pletely exposes the push- 
button unit, making the wiring 
of the button a "cinch." Ask 
your Allen-Bradley repre- 
sentative to show you this 
new A-B push-button station. 


Allen-Bradley Company 


1309 S. First Street 
Milwaukee, Wisconsin 


Please send me a copyof ” 


Solenoid Starter.” 


The Story of the 


ALLEN. 


No bearings, no pivots, no compli- 
cated mechanisms—that's the secret 
of the Allen-Bradley solenoid starter’s 
long and trouble-free performance. 


No Contact Maintenance 


You never have to file the double 
break, cadmium silver alloy contacts. 
That's one reason why they last many 
times as long as ordinary contacts. 


No Unnecessary Shutdowns 


Because of the efficient solenoid action 
and straight-line motion, welded con- 
tacts and shutdowns caused by poor 
line voltage conditions are avoided. 


Rugged Parts 


This simple starter has 
They are 
extremely rugged and 
will withstand abuse. 


few parts. 


a 
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Bulletin 709, Size 2, across-the-line solenoid 
starter for squirrel cage induction motors. 


Overload Protection 


Two eutectic solder overload relays 
protect the motor from sustained 
overloads. They are reset by pressing 
a small button on the cabinet front. 
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WHEN YOU SPECIFY 


Important DELTABESTON Features Make 
Wiring Easier and Satisfy Your Customers 


HEAT RESISTANCE 


assures long life. 





MOISTURE RESISTANCE 


Deltabeston insulation is thoroughly impregnated with moisture- 


DUCTILITY 


lie flat without “springing”. 


FAST COLORS 


furnished on order. 


EASY STRIPPING 


It’s easy to strip Deltabeston Range Wire — by hand or with automatic 


(gl a4 stripping machine. Moreover, the insulation cannot be “pushed back”’ 
stg 


on the conductor. Installations can be made faster — are more secure. 


LASTING FLEXIBILITY 
You won't be troubled by stiff or brittle insulation when you use 
Deltabeston. Asbestos Insulation is Felted around the conductor. Cracks, 
breaks and seams are eliminated. Impregnating compound doesn’t dry 


out or harden. 


\\\ 


BETTER WRITE NOW ! 


Send for complete information and samples of 
Deltabeston Range Wire. Just write your name on 
the margin of this page, tear it out with the coupon 
and mail. Better do it now so you won't forget. 


See the G-E “House of Magic” at both Fairs. 


| 
| 
| 
| 
| 
GENERAL @ ELECTRIC | 
| 
i 
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sure you cet ALL 6 


These six qualities of a range wire are important. They help to 
cut manufacturing time — reduce costs — please users of your 
product. And you get them all, when you specify Deltabeston. 


Forget about temperature troubles and high service costs. Deltabeston 
Range Wire is insulated with a wall of Purified asbestos. Free from 
harmful organic materials, Deltabeston Insulation resists severe heat — 


resistant compounds. Humidity encountered in actual operation doesn’t 
cause insulation failures — interruptions in service. 


Wiring time is cut when you use Deltabeston. Conductors — copper, 


\\\\ 
nickel or monel — are flexible and easy to handle. Heating element will \\ 
\ 


. . . . . = 

Deltabeston Insulation is completely impregnated with coloring com- —Z, 
pound. Colors are fast — won't fade or bleach due to heat or moisture. 
Standard colors are red, white, black, blue and green. Others can be 


RANGE WIRE 
















Section Y-9404 
Appliance and Merchandise Dept., 
General Electric Co., Bridgeport, Conn. 














Right now, send me samples and in- 
formation about Deltabeston Range 
Wire. I’m also interested in: 













[] “Deltaglass” Glass-insulated Magnet 
Wire 

|] Appliance Lead Wire 

(| Heat-resisting Heater Cords 


Write your name and address in the margin. 


BEAUTIFUL! A graceful, one-piece housing of lustrous brown Durez enhances the clean, efficient lines 
of the new Model 26 Hoover Cleaner. With Durez, such parts can be made in one molding operation. 


Another clean sweep...for DUREZ 


LIGHT! Light weight, without any sacrifice of 
strength is one of the many advantages of 
Durez molded parts in the new Hoover Cleaner. 
There are more than 20 of these rugged parts. 


The new 1939 Hoover Electric Cleaner 
is a tribute to the engineers who de- 
signed it. Light, husky and efficient it is 
easily the finest Hoover ever built. 

In its streamlined design and sturdy 
construction this superb cleaner is also 
a tribute to Durez! All plastic partsof the 
new Hoover—more than twenty ranging 
from the trim motor housing to the 
sturdy switch assembly—owe much of 
their durability, light weight and high 
dielectric strength to this modern, adapt- 
able plastic. 

If Durez can do so much for an elec- 
tric cleaner, surely it might help to make 
your product stronger, lighter, more 
saleable. Why not see? Write General 
Plastics, Inc., 54 Walck Road, North 
Tonawanda, New York. 


STRONG! In proportion to its weight, Durez 
is one of the strongest, toughest materials avail- 
able. It will stand years of wear and hard knocks 
without losing its “showroom” appearance. 


PLASTiGg@ @HoHAT FIT THE JOB 
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This is a “before” and “‘after’”’ picture of a cost 
analysis made by a manufacturer of electrical 
appliances. He had been using sheets—then he 
switched to Republic Coiled Silicon Strip Steel 
and cut the cost of laminations 10.3 cents per 


thousand. Notice, too, the almost doubled pro- 


Material weight per 1000 Laminations 
Cost per cwt. 

Material cost per 1000 

Average punchings per grind 
Laminations per hour 

Punchings per die life 

Stamping and sorting per 1000 

Die cost per 1000 

Total cost per 1000 


duction rate—8,400 to 15,400 punchings per hr. 

Check into your own costs. Then let us tell 
you how much you can cut your final cost by 
paying a little more for the right electrical steel 
in the form best suited to your need. Write... 


Republic Steel Corporation, Cleveland, Ohio. 


SHEET COILED STRIP 
Averages ™ based on Averages ™ based on 
5,752,000 Lam. 1,139,000 Lam. 


11 Ibs. 10.2 Ibs. 
5.56 6.41 
61.16¢ 65.38¢ 
41,000 112,000 
8,400 15,400 
4,000,000 11,000,000 
19¢ 14¢ 
15¢ 5Voc 
95.1¢ 84.8c 


SAVING per 1,000 by using Republic Coiled Silicon Strip —10.3¢ 


REPUBLIC SILICON 


TS 
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Found: The Answer to a Problem of 


What this company found: 


A good punch press operator with 
good equipment can do much to make 
dies last longer. But there is a defi- 
nite limit beyond which this combi- 
nation cannot go — a limit that de- 
pends on the punching qualities of 
the steel. 


What they did about it: 


They put the problem of prolonging 
die life squarely up to one of our 
Electrical Sheet Specialists. Armed 
with all the facts of the case, this man 
was able to recommend the U-S-S 
Electrical Steel Sheet grade which 
would meet all electrical specifica- 
tions and, at the same time, substan- 
tially increase the life of dies. A test 
run confirmed this, and the shop has 
since been punching laminations 
from U-S-S Electrical Steel Sheets. 
Die life has gone up 50 per cent. 





To help you keep manufacturing 
costs down to an irreducible mini- 
mum, Carnegie-Illinois pays special 
attention to the punching qualities 

U °§ °§ E LEC T P i C A [ of U-S-S Electrical Steel Sheets. Be- 
cause quality is held to such close 
tolerances, once the press is adjusted 


S T é c [ S he é ET S no further readjustments are re- 
quired due to variations in the steel. 
It will pay you to call the man 
from Carnegie-Illinois—today. 
CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors United States Stee! Products Company, New York, Export Distributors 


Scully Steel Products Company, Chicago, Warehouse Distributors 


UNITED STATES STEEL 
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iCHARDSON 
f (COMPLETE 
LASTICS 
SERVICE 


Devoted exclusively to the plastics arts, Richardson offers complete 
comprehensive, exceptional service to users of plastics in radio, tele- 


ith + ng te. £. vision, communications and allied electrical industries. Design, Re- 
‘inn Ai : search and Engineering departments cooperate in solving problems 
ef : covering the application of plastics to products or production processes. 
ibi- . if Upon chemists and plastics technicians rests the responsibility of deter- 
des | | ' wf: Fo mining the plastic for the specific requirement. Mechanical engineers 
: of E design the intricate models; skilled tool and die makers in Richardson 

shops create the molds and dies. Able craftsmen, with years of experi- 
ence in precision molding and fabrication, at hundreds of modern 
; machines, produce the plastic parts and products. Culminating the 

aaa y | a 1. A k. continuous searching scrutiny exercised over every step of production 

“ie t is the approval of final inspection. @ Whatever your plastics interest 
_ . ...asimple molded or laminated part, an involved, intricate precision 
nan ~ molding, a laminated gear or completely finished product .. . it will be 
oo ily to your profitable advantage to entrust your requirements to Richardson. 
1cn 
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NNSUROK, the precision plastic by Richardson, is available 

sheets, rods, tubes, punchings and other forms, both 
olded and laminated, for fabrication in your plant, or in 
ompletely finished parts ready for assembly. Richardson 
acilities encompass the use of Bakelite, Beetle, Durez, 
laskon, Resinox, Tenite and other forms of synthetic resin 


lastics. Literature and INSUROK catalogues on request ’ 
Radio by Belmont Radio Corp., Chicago, I 


mn We RICHARDSON COMPANY 


Melrose Park, (Chicago) III. EL ie Ebr Lockland, (Cincinnati) Ohio 
New Brunswick, N. J. [ndianapolis, Ind. 





Detroit: 4-252 G. M. Building. Phone, Madison 9386 New York: 75° West Street. Phone, Whitehall 4-4487 
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“COSTS REDUCED 61%” 





12 NORTH SECOND STREET 
Sales Offices in Principal Cities 


“CUT COSTS 


UPWARDS OF 33%” 
Amesbury Specialty Co., 


Amesbury, Mass. 


COMPANY 


No arguments about American Bonded Metals. Sales-minded de- 
signers find unlimited inspiration in their brilliant variety of fin- 
ishes and patterns, their adaptability to functional treatments. Hard 
pressed production men are enthusiastic about their cost-saving 
features*. American Bonded Metals are bringing others more sales 
and lower costs — investigate their value for you! 


POPP ORPrreee 





“IDEALLY SUITED TO 
MODERN DESIGN-FAR 
A. Goretta & Co., LESS EXPENSIVE TO USE” 

Cleveland American Duplex Co., Louisville 


AMERICAN NICKELOID 


PERU, ILLINOIS 











“NO PLATING OR 
POLISHING REQUIRED 


American Bonded Metals are 
pre-finished. You merely stamp 
or form them and stop there. 
That means less labor — less 
equipment—faster production 
—absolute uniformity—fewer 
rejects — in short, more profit 
through production economies! 





WRITE FOR THIS VALUABLE BOOKLET 
Now’s the time to test — to be 
sure — whether or not your 
product can be improved and 
your costs cut. This free book- 
let will help you find out. Tells 
the whole story of American 
Bonded Metals. Illustrates all 
metals and many applications 
by leading manufacturers. 
Contains valuable production 
data and design ideas. Write 
for it now — on your business 
letterhead, please. 
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of electrically energized machines, appliances 
and equipment . . . also product rebuilding 
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As Chief Engineer Smellie of The Hoover Company sees it 
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To a degree neglected, it is an important link never the less 


DESIGNED TO MAINTAIN DUST-FREE AIR....................005. 40 


Once again, a citation of what intelligent re-design does 
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Anti-dust, -moisture, -fume, -corrosion protection 
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For best results, always select the right type of part 
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’ Q How will ZINC Alloy Die 
Castings stand up under shock 


loads? 





A Every time this stamping ring is used it is 
struck with a hammer—dating the sale of 
storage batteries. Yet, as a ZINC Alloy Die 
Casting, it can withstand this shock punish- 
ment over a long period of time. Impact 
strength is just one of the physical properties 
covered in the Research Bulletin ** Zamak Alloys 
for ZINC Alloy Die Castings.”’ 


d 


_ Q What can be expected in the 
way of service from plated coat- 
ings on die cast parts? 





A when a plated coating of sufficient thick- 
ness is properly applied to a ZINC Alloy Die 
Casting it will adhere and remain lustrous for 
the normal service life of most parts used in- 
doors. The mixing machine shown above— 
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conceived by Fred Waring, the well-known 
orchestra leader—takes considerable abuse in 
service. The die cast base is chromium plated, 
and not one complaint on finish has been re- 
ceived since the machine was first placed on 
the market. See “‘The Finishing of ZINC Alloy 
Die Castings and Rolled Zinc.”’ 


3 Q whatis the size range of ZINC 
Alloy Die Castings? 





A\ An automobile windshield frame weighing 
33 pounds and measuring 50’’ x 22’’ was suc- 
cessfully die cast in ZINC Alloy. At the other 
end of the range we find a tiny slide fastener 
element. This die casting weighs .022 gram— 
20,640 castings to the pound. *’The Alloy Pot’’— 





a periodical—keeps its readers informed on all 
die casting developments such as these. 


~ | & 


Q Has the scope 
of die casting ap- 
plications been widened in the last few 
years? 





A Those engineers who think of ZINC Alloy 
Die Castings in terms of simple, decorative 
parts only, will do well to investigate the 
“tough application’’ trend in this industry. 
For example, who would have considered die 
casting an escalator tread a few short years 
ago? The one shown here is doing an excellent 
job of resisting abrasion. Die casting applica- 
tions in four different industries are pictured in 
the four booklets ‘*Zinc Alloy Die Castings in 
Business Machines—In Electrical Equipment- 
In Hardware—In Industrial Equipment.” 





Any or all of the booklets indicated above will be sent on receipt of a request on a 


Company letterhead ... Also, we will be pleased to place your name on “The Alloy Pot’”’ 


mailing list .. . If you have any specific questions on the subject of ZINC Alloy Die 


Castings we suggest that you consult a commercial die caster—or, our Technical 


Service staff is at your disposal. The New Jersey Zinc Company, 160 Front Street, 


New York City, New York. 





The Research was done, the Alloys were developed, and most Die Castings are specified with 
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Obviously, no simple formula applicable to all 
organizations is possible of development but, 
functionally, certain objectives must be attained and 
the methods of procedure are useful generally. 
Mr. Smellie, whose activities reflect outstanding 
engineering accomplishment in the field of domestic 
vacuum cleaner design, co-operative work with 
industrial designers of note and planned results, is 
well qualified to express this viewpoint. 


NY ATTEMPT to discuss the procedures of a 
design group and the relation of that group to 
company operations as a whole must review 

the essential functions to be performed and then relate 
these functions to various company problems. There 
is need for straightforward thought on this subject. 
Such consideration, coupled with a determination to fol- 
low through to a logical conclusion, often clarifies a dif- 
ficult problem and reveals a simple answer. 

An important step in this procedure is the listing of 
typical relationships and functions of a design group. 
We may well ask the simple questions: 

What does a design group do? 

Why does it do it? 

How is it accomplished ? 

Individual consideration of these questions is recom- 
mended, for only by such analysis will it be possible 
to justify many of the ramifications of design activi- 
ties that become apparent as the case is studied. Mani- 
festly, company requirements for design service vary 
greatly, but certain fundamentals appear in all cases. 
A few of the more important ones may be listed as 
follows: 

These are fundamentals. 

1. The technical or design group exists for the pur- 
pose of rendering services to other departments. 

2. The nature and purpose of these services varies 
with the needs of the departments. 

3. The services rendered are so fundamental in char- 
acter that they determine the ability of other depart- 
ments to reach their objectives. 

4. Intelligent handling of company problems that in- 
volve other departments is absolutely necessary. 

A brief survey of the easily discernible relationships 
between engineering design and other departments is 
made possible by a simple diagram in which the manu- 
facturing, sales, financial, administrative and engineer- 
ing departments of an organization are represented. 
The technical or design group renders a distinct serv- 
ice to each. Enumeration of these services will point 
out a complete reversal of the formerly noticeable ten- 
dency to consider engineers and designers as associated 
only with technical questions. As the engineer is cur- 
rently looked upon more and more as an important fac- 
tor in the solution of today’s economic and social prob- 
lems, the designer is finding a larger place and greater 
responsibilities in company organizations, 
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What A Good Design 


Department Does 


Design group activities. On the accompanying 
chart are shown a few typical services which are ren- 
dered to other departments. Each example is worthy of 
study by the head of a design group, for the success of 
the group operations can be measured directly in terms 
of its ability to perform these services. To describe 
them briefly in detail, it may be said this group fur- 
nishes the manufacturing department with a product 
design as embodied in the production drawings, and all 
that it entails in the way of manufacturing, material 
and testing specifications, tooling recommendations, 
procurement assistance and approved sources of sup- 
ply data. The sales department receives a product in 
which due consideration has been given to all points 
known to facilitate sales procedures. These include a 
good and easily demonstrable product, demonstration 
displays, service instructions and equipment. 

To the financial department the design group offers 
definite contributions along the line of lowered manu- 
facturing costs, fundamentally economical tooling con- 
sideration of the product and the development of prof- 
itable service procedures. 

To the administrative department the design group 
can render the important service of leaving no stone 
unturned to secure a harmonious cooperative attitude 
by all departments. In this, as in many other items, it 
is believed that it is the duty of the engineering and de- 
sign group to develop and maintain this cooperative 
attitude for both the engineering department and com- 


BY D. G. SMELLIE 


CHIEF ENGINEER 
THE HOOVER COMPANY 
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pany have much to gain through this cooperation and 
no other department is as well situated as the design 
group for the accomplishment of this desirable objective. 

The activities set forth above indicate the field ot 
design group coverage. One may well ask, “Why 
should such a group be concerned with all of these sub- 
jects when their primary function is to supply a de- 
sign of product to be manufactured?” This bring us 
to the question, “Why does the design group under- 
take such activities ?” 


CO-OPERATIVE PRODUCT DEVELOPMENT 


HERE are many answers. A few will suffice to 

illustrate the trend of thought any student of the 
problem may follow: 

1. The primary purpose or objective of the design 
group is to produce a good, well rounded design for 
the product to be manufactured. The completion of 
such a design by the group and the release thereof to 
the manufacturing department has long been assumed 
to be the end of the designer’s active participation in 
the company’s production of a new product. In some 
fields it is still so considered, but the purpose of this 
discussion is to indicate that the job of a design group 
extends much further than the narrow field which is in- 
dicated above. 

2. The company objective is to make a reasonable 
profit through the manufacture and sale of a product. 
The accomplishment of this objective requires that it 
have a product that is not only good, but capable of 
carrying its share of the load in competitive activities. 

3. Profitable competition in sales requires low manu- 
facturing costs and desirable sales features. 

4. Low cost in turn indicates the prompt adaptation 
of designs and manufacturing plants to the latest ma- 
terials, basic tooling processes, and other opportuni- 
ties for lowering costs. 

5. Desirable sales features require recognition of 
trends in purchasing thought by consumers, sales efforts 
and methods of competitors. 

6. Desirable repeat business is promoted by user 
satisfaction, therefore, the requirements for adequate 
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THESE are some of the men whose 

preliminary planning led to the 
product design suggestion that went 
to other company conferences. 
Around the table (counter clock- 
wise): W. C. Davidson (upper right) 
Staff Engineer, Engineering-Service 
Co-ordination; G. P. Daiger, Staff 
Engineer; H. B. White, Head of 
Design Section; S. R. Cummings, 
Director of Laboratories; R. D. Livings- 
ton, Chief Draftsman; and D. C. 
Gerber, Staff Engineer, Engineering- 

Patent Co-ordination. 


standards of performance, 
low service costs to the con- 
sumer, life of product con- 
sistent with the known rates 
of obsolescence which must 
be satisfied. 

7. All factors contribut- 
ing to the success of the 
product and of its manufacturing organization may be 
influenced greatly by co-operation or the lack thereof 
in departmental relations. 

8. Engineering and design groups frequently have far 
greater contact with all parties able to contribute to the 
success of the new product than any other group. They 
also initiate the project and control the processes of 
gathering the data. The opportunity to use all the data 
and experience available lies in their hands. 

The few examples cited disclose the reasons for the 
numerous fields of design interest and activity. In 
many respects the problem is presented splendidly by 
the statement that the product should meet the needs 
of the various departments that must deal with it, not 
only for the immediate present but for years to come. 
The engineering design phase is soon completed, but 
the thoroughness of the work the design group does on 
the project has a continuing effect throughout the life 
of the product. 


N A discussion of the methods of accomplishment we 

are apt to become somewhat involved due to the 
number of points to be considered and the many asso- 
ciated relationships between co-operating departments. 
Subjects of general nature only will be considered in 
the following paragraphs. 

Cost data. Facts regarding allowable versus actual 
costs, labor and burden rates are essential tools for the 
designer. The design group must be supplied with such 
information regarding profit or loss from current oper- 
ations as it can use legitimately. This does not mean 
that the men should have access to the profit and loss 
statement of the company. They need detailed manu- 
facturing cost data and the cost-to-selling ratios that 
seem necessary to the financial department. If the de- 
sign group members will use financial information of 
this type as a yardstick to measure their success in de- 
signing to obtain a given objective, it becomes a tool of 
inestimable value. 

Outlining the problem. Another important tool, 
not always fully appreciated, is a thorough understand- 
ing of management requests for new models or prod- 
ucts. These requests for action by design staffs often 
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Product Design 

Manufacturing, Material 
and Testing Specifica- 
tions 

Procurement assistance, 
approved sources of 
supply 

“— product, easily demonstra- 
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Demonstration displays, service 
equipment and instructions 


mentally economical tool procedures, 


[meta manufacturing costs, funde- 
profitable service procedures 


Planned and executed cooperation of all re- 
lated departments 


SOME typical services rendered to other company 
departments by the engineering design group. 


lack the clarity required in engineering consideration, 
and it will not be considered a usurpation of manage- 
ment responsibility, but rather a service to manage- 
ment if the design activity includes orderly investigation 
of the management request. 

The investigation will cover all possible sources of 
information bearing on the problem in hand. These 
sources may be listed as sales, service, advertising, pa- 
tent and legal, production, purchasing, engineering 
laboratories, merchandising counsel, styling counsel, etc. 
Pertinent data and recommendations may be secured 
from these sources. After adequate consideration of 
the factors involved, it will be possible to make reason- 
able compromises for submission to the management. 

Often one or more courses of action may appear 
feasible, depending on the interpretation of manage- 
ment’s original request in light of the data collected. 
Good direction of engineering activities would indicate 
that the possibilities and adequate explanations thereof 
should be referred to the management. 

Upon occasion conflicting data or opinions indicate 
undesirable situations that should have management 
consideration before continuing with the project in 


Three notable Hoover models that bear excellent 
testimony for the effectiveness and desirability of the 
methods which Mr. Smellie outlines in this discussion. 
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hand. The experience in gathering these data and pre- 
paring them for management review often places the 
design group in position to be of unusual assistance in 
the formation of policies regarding product develop- 
ment and programs. 

Design activities. Management’s selection of a 
course to be followed releases the actual design activi- 
ties. These are so familiar and the requirements for 
individual companies vary so widely that no discussion 
of the actual procedures of design is needed here. The 
selection of the course to be followed also initiates the 
co-operative action with various associated departments. 
Usually this co-operative action will begin with the pro- 
duction planning department, although in many cases a 
complete study of sales, service and patent or similar 
problems must precede actual design. Early considera- 
tion of contemplated production designs by the produc- 
tion planning department should result in suggestions 
for changing design to use existing equipment or pro- 
vide ample opportunity for investigation of new equip- 
ment known to the production department. 

It is maintained by some that a designer should be 
thoroughly conversant with the entire field of tooling 
and production processes. This would require that he 
be a specialist in that field as well as his own. By the 
same line of reasoning he should be a specialist in serv- 
ice problems, sales demonstration requirements, patent 
research, styling and other related subjects. Obviously 
this super man is not available, so a more reasonable ex- 
pectation is that the designer will recognize and make 
full use of his associated sources of information on 
these subjects. 

Production planning and tooling staffs should be of 
considerable assistance to the designer in the early 
stages of design activities. Their counsel and recom- 
mendations are needed throughout the entire design 
program, for the greatest measure of accomplishment 
in reaching the goals established by the management can 
be secured only through the closest co-operative atti- 
tudes. Similar co-operation with sales, service and other 
associated departments will round out the design by 
presenting for consideration the accumulated experience 
and requirements of each. It is only natural that some 
individuals in the design group will display greater 
talent for co-operative activity than others. Should the 
size of the design group permit, these men may be given 
special investigational assignments and charged with 




























































the responsibility of representing the group. This works 
out to advantage in such contacts as advertising, patent 
and legal, merchandising and styling counsel. Re- 
sponsibility is fixed in certain individuals and concen- 
tration of activities builds experience rapidly through 
repetition. 

Material sources and supply probabilities will be 
studied by the designers and the information gathered 
may be an important factor in the designs. The pur- 
chasing department can render distinct service if it will 
make available to the designer its splendid resources 
for gathering information. In all technical problems 
the purchasing department becomes a contact with the 
outside world and through it the designer can secure 
rapid and varied contact with sources of supply and 
information regarding materials old and new. 

As design work progresses, the purchasing depart- 
ment can secure quotations that will indicate the trend 
of thought in sources of supply. These data are often 
of considerable value as they can be used by the produc- 
tion department in their decisions regarding production 
processes within their own organization and the place- 
ment of certain activities with outside suppliers. 

As soon as the design is in form that permits pres- 
entation to the sales department, the man directing this 
activity will be called upon to assist the designers by 
reviewing the proposed product. Preliminary models, 
if available, will be placed in the hands of sales rep- 
resentatives for field test, selling considerations and the 
resultant criticism. Demonstration ability will be com- 
pared with that of competing products. 

Such contacts between the design group and the sales 
organization often lead to considerable discussion and 
each department will be inclined to consider the other 
entirely unsympathetic towards its views and require- 
ments. Much as the design engineer may dislike this 
contact with sales representatives, it is good disciplinary 
procedure and in many instances invaluable to the 
design group for the attitude of the salesman towards 
the product to be merchandised will be of direct interest 
to the designer and to the management. Good execu- 
tive supervision is required for sales-engineering con- 
tacts, as the departmental viewpoints are often so far 
apart that there seems to be 
no common meeting ground. 
The discussions are good 
for both parties, however, 
and if they are correctly 
handled they can be made 
of decided value to the 
work of the designer. 


CLOSER to the problems of possible 

production. When Chief Drafts- 
man R. D. Livingston (standing), Senior 
Staff Engineer C. G. Troxler; Planning 
Department Representative E. C. 
Schmidt, Production Planning; Works 
Committee Inspector A. M. Wise 
(Final Product Inspection); Purchasing 
Agent D. L. Glass and Product 
Engineer F. L. Pierce met to discuss 
how, at what cost, with what possible 
complications and with what co- 
operation the new design might be 
fabricated. (In counter-clockwise 
order) 


In cases of controversy, it is often indicated that 
designers should make field trips to determine for them- 
selves the basis for sales department criticisms. First- 
hand experience by a competent observer seldom fails 
to disclose the real basis for sales complaints. The 
typical salesman is by nature a good psychologist but 
seldom trained in the observation and reporting of data. 
The experienced engineer may be, and generally is, a 
poor psychologist, but he usually comes back with 
factual data regarding the differences of opinion. 

Patent problems are an important portion of the 
design activity. Full information regarding the pro- 
posed design must be forwarded to the patent counsel 
in such detail that he will be able to present governing 
opinions with respect to protection of new ideas and 
processes in prima facie infringements of adversely 
held patents and the important right-to-manufacture re- 
port. Any anticipated infringements must be avoided 
by redesign or license arrangements. The closest of 
co-operative action with the patent department is neces- 
sary to safeguard the company’s position. 

Service requirements. It is quite probable that 
the subject of future service required by the new prod- 
uct is one of the more important items requiring design 
consideration. Repeat business can be obtained through 
user satisfaction with the product, but the long process 
of building up the degree of user acceptance that ig- 
nors competitive claims and secures repeat business can 
be adversely affected by minor but annoying service re- 
quirements. The service history of every company con- 
tains many examples of consumer objections to service 
practices and charges, as well as bitter dissertations on 
the failure of the product to meet the user’s expecta- 
tions. This material offers a fertile field of investiga- 
tion for the designer. 

The design group should be familiar with the usual 
service requirements, making full provision for these 
in the design. It should also develop or suggest spe- 
cial tools and processes for unusual service problems 
presented by the new design. Special sub-assemblies 
and processes to facilitate service work should be de- 
veloped and discussed with the service department. If 
approved, they should be worked out completely prior 
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to introduction of the new model so that field service 
departments may be stocked and trained to render serv- 
ice during that crucial period when every purchaser is 
intensely interested in the operation and performance 
of his latest acquisition. 

Experimental model building or experimental 
production. Experimental models or small groups of 
experimental production parts are often built to sub- 
stantiate design calculations. This also affords manage- 
ment an opportunity to review actual test results, the 
suitability of the proposed new product and any changes 
in sales or financial trends that may have become ap- 
parent during the time which has elapsed since the re- 
quest for the new model. In fact, management reviews 
of the work in hand are advisable at frequent intervals. 
Management approval of the proposed design and the 
instructions to proceed with the program are of vital 
importance. This is the time that management burns 
the bridges and embarks upon a large expenditure for 
tooling, initial production and the actual related mech- 
anism of sales. Up to this point practically all activity 
has been confined to the design group and the expense 
has been small compared to that involved in a continua- 
tion of the program. The decision to proceed involves 
many other departments and greatly increased outlay. 

Design responsibility reaches its peak at this time, 
for it is obvious that it is the culmination of all previous 
activity. Management needs the best portrayal of such 
items as: 

A. The ability of the proposed product to meet the 

needs as seen at that time. 

B. The costs of the proposed model. 

C. The estimated tooling expense. 

D. Estimates of a feasible production schedule. 

E. Sales opinions as to possibilities. 

F. Service requirement expenditures. 

G. Patent opinions regarding right to manufacture 

and possible protection. 

H. Styling counsel and merchandising counsel. 

I. Advertising agency opinions and program. 

Product conferences attended by representatives of 
the various departments and activities affected by the 
advent of a new model serve to consolidate management 
thought and secure unanimity of opinion. Frequently 
such conferences lead to decisions that send the project 
back to the design group for reworking along lines in- 
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HE test of dollars and cents checked and re-checked 
from every angle. 
engineer, has the ultimate facts for every component. 


Here J. W. Weaver, staff 


dicated by the conference decision. This is not to be 
considered derogatory to the design group unless the 
design is obviously at fault and lacking in details clear- 
ly indicated by data available to the design group prior 
to conference presentations. 

Decisions to rework designs usually arise from man- 
agement interpretation of data submitted at the con- 
ference. It is also noticeable that in most cases the 
decisions are constructive in character and contribute 
to the success of the new venture. A revision of orig- 
inal assignment due to good execution of the job re- 
quested is a sign of a progressive attitude on the part 
of the management. Design groups are many times too 
ready to assume that the execution has been faulty and 
that they are failing in their work if a project is 
changed or abandoned. If the management has been 
enabled to make a constructive revision of program, the 
design group is to be complimented for making this 
possible through a thorough presentation of information. 

Product development. When the design is ap- 
proved by the management, the work of the design group 
enters a second stage, consisting of the actual produc- 
tion and release of the drawings from which the new 
model will be made, specification of production proc- 
esses, materials and test routines. Service parts in- 
formation and instructions regarding service procedures 
are forwarded to the service department. Approved 
sources of supply and recommended purchasing pro- 
cedures are forwarded to the purchasing department. 
This stage of activity may require several months and 
throughout the entire procedure a good design group 
will continue the co-operative attitude with other depart- 
ments that is so essential up to the time of the manage- 
ment approval discussed above. 

Upon completing their issuance of the specifications 
for the new model the design group is in position to 
render a third type of service to the management. 
There is no question but that the center of action shifts 
to the tooling and production departments, but if the 
personnel of these departments undertake their assign- 
ments in the same spirit as set forth here as a guide to 
the designers, they will ask for and welcome the as- 
sistance of the design group in the solution of problems 
yet to be solved. No design group is good enough to 
foresee all of the minor problems that arise during the 
tooling procedures and it is quite in order to assume that 
the designers can make many changes that will facilitate 
tooling and production work without bringing about 
alterations in the fundamental design or operations of 
the product. 

In the case of tools made in outside job shops, the 
design group can render a direct service to production 
tooling divisions by following the progress of these 
tools and authorizing the same type of changes that 
would be made were the tools being built by the com- 
pany tooling departments. Naturally, this work must 
be done with full knowledge of the tooling department, 
but its execution by the design staff will eliminate the 
intermediate step of having the. problems pass through 

(Continued on p. 82) 
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Too important to be treated casually; too familiar to 
gain the attention that it deserves, the attachment 
plug is a largely neglected element in electrically- 
energized product design and engineering. Yet it 
is available in a wide variety of styles, contact 
forms, materials and sizes from which the specifier of 
parts may choose the one best suited to his needs. 


Consider The 
Attachment Plug 


VERY portable electrically-energized product— 
and nearly all non-portable ones as well—must of 
necessity be equipped with an attachment plug for 

the purpose of making connection to the power source. 
Yet many complete product makers take the plug some- 
what for granted, overlooking the variety of available 
units and the possible gains from careful selection and 
specification. While the average plug costs but a few 
pennies and probably represents but a tiny fraction of 
total manufacturing expenses it is a vital connecting link 
in the chain of service and satisfaction to the ultimate 
user. In point of actual handling and physical use, 
the plug may receive many times the wear and abuse 
of any other portion of the product. 

Suppliers of plugs and cord sets have not, however, 
been backward in bettering their products* : in material, 
in workmanship, in construction, in design. The avail- 
able items cover a wide range of possible choices. The 
first plugs, of course, were porcelain: excellent die- 


* See also “In Selecting Appliance Cords,” ELectricaL MAn- 
UFACTURING, December 1938. 
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Monowatt 
Electric SPECIAL forms and shapes offer diversities of which 
these are typical. A—Rubber grip cap with spring 

blade construction. _B—Ivory-colored plastic flat grip 

form for multiple-opening receptacles. C—Another 

flat grip design but in rubber. D—Grip type pony cap 

in plastic. E—Two color type with red or green grip. 


electrically but rather unsatisfactory because of their 
low resistance to impact. Then came the hard rubber 
plug, also somewhat brittle. After that, the plastics, 
which are high in favor today for general use—and 
their price competitors, the composition plugs. 

Depending on the properties of the plastic used, plugs 
of these materials may be relatively high in impact re- 
sistance, heat resistance, or imperviousness to specific 
solvents. They embody advantages of low cost, pos- 
sess only the disadvantage that they are breakable and 
upon accidental impact with objects may produce noise 
or make an impression upon softer materials. 

The latest type of plug that has come into general 
use is the soft rubber plug. This usually costs some- 
what more than cther types but is virtually unbreak- 
able and would seem to be as long-lived as the product 
itself. These plugs, however, should not be used when 
average temperatures during operation are likely to be 
over 120 deg. F., or when vapors, solvents or other 
conditions deteriorant to rubber may be encountered. 

The soft rubber plug 
has given rise to the 
molded cord set in which, 

SOME heavy-duty con- over soldered connec- 
nector forms thet offer tions, the plug becomes 

functional advantages and ; . 
of course require corres- an integral part of the 
ponding receptacles. A— cord itself. Should the 
cord ever become broken 


This range connector is of 
black compound with angle at its juncture with the 


construction and offers 
three-wire circuit service 
with ground prongs. B— 
Here a self-closing feature 
instantly seals line portion 
of connection when cap 

is ejected. Positive lock- C 
ing prevents accidental sep- 
aration. C—This water- 


tight design is also for en, 

three-wire polarized serv- \ ae 
ice. D—This extension cable 
connector serves between | 
the permanently connected 
cable to the portable device 
and the cable leading to 
the power source. 


Benjamin Elec. Mfg. 
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plug, the consumer cannot repair the molded cord set, 
but may strip the wires and attach a new plug of con- 
ventional type. 

So much for materials. In plug shapes there is a 
great variety of choice for the manufacturer. Con- 
siderations of economy, efficiency, styling or conveni- 
ence to the user may dictate the final selection. Prob- 
ably most used is the conventional round shell cap of 
cold molded plastic. But this type has been followed 
by other shapes. 

The flat, rectangular plastic plug is meeting with a 
great deal of favor among manufacturers. Its “stream- 
lined” appearance gives a more modern touch to the 
cord set; it is space-saving, being adaptable to multiple 
outlets ; it is specified by designers of smaller appliances 
who feel that the conventional plug is too massive for 
a small device ; and its shape is somewhat more resistant 
to abuse in that it is not as likely as the round shell to 
break or crack if accidentally stepped on by the user. 

While the flat plug is a space-saver on household ap- 
pliances, another method is used for space-saving, par- 
ticularly on business machines, electric ranges and other 
semi-permanent installations where even an extra inch 
of space between the device and the wall is undesirable. 
This variant type of plug permits wires to issue at right 
angles to the blades, so that no extra space need be left 
beyond the width of the shell and there is no danger 
of wires being broken by a sharp bend or continued 
friction. 

Coincidental with flat plugs, the handle-grip type with 
an extension sleeve or shank is also finding acceptance 


Bryant Electric Sentry Electric 





SOMETIMES the cap is fused (A). It may pro- 

vide fuller circuit protection (B) such as 

built-in overload and short circuit protection 

with time delay overload release and instant 
reset button. 


for such frequently disconnected and reconnected ap- 
pliances as vacuum cleaners. The theory behind such 
plugs is that psychologically the user will be impelled 
to grasp the convenient handle when removing the plug 
from the outlet, rather than pulling on the cord itself. 
There seems to have been no actual research on whether 
this objective is attained, and its usefulness remains 
largely a matter of opinion. Undoubtedly a large, 
conveniently-gripped plug is a worthy salespoint. It 
should, however, be borne in mind that the practical 
limit to the size of a large-handle plug is governed by 
its weight. This should be individually tested by the 
manufacturer planning to use an oversize plug. The 
plug should under no circumstances be of such weight 
as to make receptacle contact uncertain by reason of 


VARIABLE ELEMENTS IN PLUG SELECTION 


One specification from any column may usually be combined with one from each other column; ex- 
cept that items below the solid rules are generally not combinable with those above in other columns 





BLADES 
NORMAL: flat; sized and 


STRAIN RELIEF 
UNDERWRITERS’ KNOT: an 
























MATERIAL DESIGN 
PORCELAIN: an original | STANDARD: rounded shell, 
type now generally obsol- approximately 114 in. dia- 
lete because of cost and So at eae ae a) 
4 relative fragility =| FLAT: “rectangular, approxi- 
HARD RUBBER: formerly | metely 72x 124 in. Designed 


for use in multiple outlets 


pulling through the plug 
bushing 
WRAP-AROUND: the cords 


PRESSURE: viselike rubber 


overhand knot of the cords, 
large enough to preclude 


are led circuitously around 
the blades before connecting 


spaced in accordance with 
Underwriters’ standards for 
current and receptacle 


SPECIAL: 


pin type, I-shape, 
and other special designs 
for specific uses 













quite popular but nOW besencrree ne eS 
generally superseded by PULL-OUT: oversize, in many 
types below. Subject to variant shapes, equipped 
chipping, etc. with substantial collar or 
ta ee Rs ence Dee eo sleeve to facilitate removal 
COMPOSITION: non-dura- |__| from receptacle 
able; compressed fiber or | ADAPTED: simulates the over- 
paper base; low in cost. size soft rubber plug. A 
Not suitable for quality complete sleeve conceals an 


electrical products 


MOLDED PLASTIC: gener- 
ally used for all types of 
service, with particular re- 
gard to the specific resist- 
ances of the plastic em- 
ployed 


SOFT RUBBER: most favored 
for modern design; not sub- 
ject to breakage even with 
severe use. Not suitable 
for temperatures over 120 
deg. F. 


ordinary standard round cap, 
usually of molded plastic 


ARMORED: entire plug may be 
encased in metal, either na- 
tural or plated surface 

WEATHERPROOF, WATER- 
PROOF: fully gasketed. Re- 


quires special receptacle 


MIDGET: molded soft rubber 
plugs on molded cord sets, 
designed for absolute mini- 
mum size. Valuable for small 
appliances such as clocks, 
shavers, etc. 





TWO PIECE: Blades andconnec- 
tions on base plate over which 
a soft rubber sleeve is slipped 

MOLDED: Soft rubber, integral 
with the cord. May be made 
in any special shape 





blocks grip individual wires 
firmly 


SPRING: double metal in ten- 
sion construction to assure 
positive contact in worn 
receptacles 


COLLAR: built-in metal collar 
equipped with tightening 
screws extends above plug. 
Additional blade on plug 
may ground collar 


LOCKING: with L-shaped ex- 
tension permitting mechanical 
locking in receptacle. Re- 

Above methods usually quires special receptacle 

used with binding screw 

or clamp terminals. 

Wires may also be sold- 

ered to screw or lug. 

Heavy-duty plugs, as for 


Fiber discs are usually 


ranges, are often sup- placed over the blades, 

plied with soldering except in one-piece 

lugs at the end of a lead molded rubber plugs on 

cord integrated cord sets. 

Some soft rubber plugs 

MOLDED: soldered connec- ae “ee 
tions and integral styling 
avoid necessity for strain 





relief 
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SOME other special forms. Left—The polarized noe 
cap has one blade wider than the other and of ~~ 
course can be used only with outlets of a corres- 
ponding nature. Center—The radio cap has one 

blade with a right angle projection to prevent in- 

sertion in a power outlet. Right—This type of brass 
covered plug is used with self-closing receptacles. 


the plug tending to pull away from the socket. The 
leverage effect of the cord must be considered as well. 
The handle grip has been extensively developed in soft 
rubber plugs. 


THREE POPULAR TYPES 


UBBER plugs are made in three general types. The 

so-called one-piece is attached by pulling the cord 
through the plug to binding screw or soldered terminals 
and then sealing the blade end of the opening with 
either a rubber wedge or a snap-in fiber disc. The 
rubber wedge in some of these plugs acts as a separator 
for the conductors and a physical method of keeping 
the blades in line, as well as sealing the opening. 

The two-piece type consists of a base and a cap or 
sleeve. The base contains the blades and _ binding 
screws. The sleeve is put onto the cord first, then 
snapped down after the connections are made. Some 
plugs of the two-piece type incorporate various strain- 
relief devices—mechanical grips on the wire which may 
be superior in strength to the Underwriters’ knot, and 
usually bear Underwriters’ approval. 

A great deal of popularity has been won by the third 
type of rubber plug, molded directly onto the cord. 
These rubber plugs are symmetrically styled, often with 
six or eight tapered sides. The connection between 
cord and blade is permanently soldered, thus having 
definite electrical advantages. 

Molded rubber plugs are also widely used in the 
midget type and in many special shapes. Sometimes 


AUL-MOLDED plugs are the expression of today’s 

trend. A—Small size with styled lines a feature 

here. B—Three forms of soft rubber plug. C—Molded 
rubber angle plug. 
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Belden Mfg. 


General Electric 


the manufacturer takes advantage of a special mold 
to have his trademark appear on the plug. Molded 
rubber cord sets have a style advantage in that cord 
and plug may be of exactly matching color, avoiding 
even the slight discrepancy between the shade of a 
fabric-jacketed cord and a plastic plug. 

Another development in plugs for general use is the 
spring type blade, of which each prong is a double 
segment rather than a single heavy-gauge piece of 
metal. The obvious purpose of spring-type blades is 
to assure good contact in receptacles that may have 
become loose-fitting through prolonged use. It cannot 
be denied that the use of a spring-type blade will aggra- 
vate the condition of the receptacle as related to future 
use of conventional blades, but this point is generally 
not considered by those manufacturers who feel that 
the slight additional cost for spring blades is worth the 
assurance of proper operation of their own product. 

Besides these general types of plugs, there are count- 
less variations and modifications for special purposes. 
In some industrial applications as well as in much 
medical and hospital equipment, steel or brass jacketed 
plugs are favored. For signaling systems or other 
applications where it may be wise to guard against 
plugging in to wrong outlets, pin-type blades or special 
blade arrangements are often used. 

For power tools, projection machines and similar 
equipment, a locking type of plug may be obtained which 
requires a special receptacle. Each blade has an L- 
shaped extension at its extremity. When inserted in 
the receptacle, the plug is twisted slightly, creating a 
mechanical lock. 

For operation under severe atmospheric conditions, 
in explosive atmospheres and the like, there are spec- 
ially-designed weather-tight, water-tight and explosion- 
proof plugs with matching receptacles. In general these 
are heavily armored and substantially rubber-gasketed ; 
have a provision for screwing in a sealing cap after the 
plug connection is made. Though installations of this 
kind are commonly made by the user, a manufacturer 
of electrical equipment ought to be able to recommend 
or provide these features under special circumstances. 
Polarity plugs for three- or four-wire circuits are gen- 
erally available in the various types discussed above 
and have a definite field of usefulness. 

In the construction of many products a second plug 
is provided at the appliance itself, so that the cord set 
may be completely separable from the product. The 
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B Royal Electric 


attachment plug on the device is again a matter of 
preference, convenience or design. There are favorable 
considerations on either side of the question. 

The concealed integral connection may be preferable 
because it generally permits a more secure connection 
of lasting tightness than might be secured with a re- 
movable plug. Should any trouble develop, such con- 
nections usually discourage the user from making his 
own repairs, assuring that either the manufacturer’s 
representative or an electrical serviceman will be called 
upon to adjust the device properly. 


OT all ‘‘one- 

piece’ _ plugs 
are of the molded 
type. This one, 
made in a special 
machine is of the 
construction shown. 


Electrix 





HOUGH many plugs are today 
integrally mounted, the Under- 
writer's knot is still a good standby 
to prevent tension at screw head 
connections. 





Integral connections, avoiding the expense of plugs 
and bodies, may represent a manufacturing economy in 
both labor and material; but on the other hand might 
increase packaging costs by requiring larger cartons or 
additional support pieces for the fixed-position cord set. 
The integral cord has an advantage in the case of such 
appliances as toasters and flatirons, in that it assures 
the proper cord will be used with the appliance and 
adequate current-carrying capacity provided. 

The attachment plug connection may be advantage- 
ous in permitting the sale of some appliances without 
cord set at a competitive price; and it may be argued 
that it permits ready replacements. 
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BLADE forms differ too. A—Another form of spring 
blade construction, sprung inward. B—With con- 
tact and spring functions as independent actions. C— 
Round blades are accepted practice in some types of 
products, notably for the medical field. 


Functional use may determine the advisability of an 
attachment plug. Such appliances as curling irons, in 
which the shape is well adapted to permitting the cord 
to issue from the end of the handle, usually do not have 
attachment plugs. Consumers usually store these in 
drawers where there is ample room for the cord. But 
in electric razors and other devices where portability 
is important, the favored design is for a separate plug 
so that the device may be carried in the least possible 
space. 

When it comes to power tools, portable lathes and 
other like equipment, the reason for a plug connection 
may be equally practical. Conditions of use may re- 
quire special types of cords which the user may prefer 
to supply at his own convenience. Obviously, some 
latitude for discretion and use-analyses will be allowed. 

Special considerations enter into the selection of 
heater plugs, which have been discussed previously in 
these pages.* 


Among those organizations active in the field of attachment 
plugs and including those manufacturers who cooperated in the 
compilation of this material are: Albany Sales, Allied Electric 
Products, Appleton Electric, Arrow-Hart & Hegeman Electric, 
Belden Manufacturing, Benjamin Electric Manufacturing, 
Bryant Electric, Cutler-Hammer, Diamond Wire & Cable, 
Electrix, General Electric, Hart Manufacturing, Harvey Hub- 
bell, Monowatt Electric, Pass & Seymour, Royal Electric, Royal 
Moulding, Sentry Electric, United States Rubber and Whitney 
Blake. 


* See also “What Makes a Good Heater Plug?” ELectricar 
MANUFACTURING, June 1935. 


MONG the _less-frequently encountered 
forms. A—Swivel type for screw socket 
insertion without kinking the cord. B—Twist- 
lock for avoidance of accidental pull-outs. C— 
Self-closing for appearance values in special cases. 


A Benjamin Electric B Harvey Hubbell C Bryant Electric 





















































Not “‘almost’’ or ‘reasonably’ dust-free air but 
an atmosphere as cleared of small floating 
particles as the most advanced form of electro- 
static precipitation can create. Many problems 
arose; high voltage power supply, space re- 
quirements, control of ozone generation, use of 
pre-fabricated standard parts and commercially 
practical first and operating costs. All these, 
and !many others too, were solved. in this 
notable re-design. 


Designed 


Air-purifying Precipitron. 





To Maintain Dust-Free Avir 


FFORTS of health experts and engineers have 

long been directed toward sanitation of the food 

we eat and the water we drink, but strangely 
enough, little effort has been put forth toward puri- 
fying the air we breathe, until quite recently. No air 
is free from dust, dirt and bacteria and there are many 
locations where it is highly desirable to remove any 
one or all three of these air-borne impurities. These 
impurities come from practically every process which 
will cause the abrasion or disintegration of materials. 


BY S. R. OREM, JR. 
DESIGN ENGINEER 
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Once the dust particles are in the air they will remain 
in suspension for periods of time varying from a few 
seconds up to several years, depending upon the size 
and density of the particles. 

There is little doubt but that a dust-free atmosphere 
would be highly desirable from both the health and 
economic aspects. From the. health standpoint, we 
know that the pollen responsible for the suffering of hay 
fever and other allergic patients, is borne in the air 
just as are dust particles. Bacteria and other disease 
bearing spores are also carried in the air both inde- 
pendently and attached to dust particles. Economically, 
a dust free atmosphere is desirable since it would ob- 
viate large laundry bills in smoky districts and relieve 
the discoloring of drapes and walls in the home. 

The Precipitron is a development of the Westing- 
house Research Laboratories. The original problem 
considered was that of cleaning the air in an ordinary 
home. It soon appeared that filtering by any mechan- 
ical means available would not satisfactorily remove the 
smallest particles to be encountered. 

For a long time electrostatic precipitation has been 
recognized as the outstanding method of removing very 
fine particles from gases. Hohlfield observed the clean- 
ing action on gases of corona discharge in 1824 and in 
1884 Sir Oliver Lodge culminated his experiments in 
a working installation in a lead smelter. A practical 
form developed by Dr. Cottrell has been very success- 
ful in handling cleaning problems. The most serious 
factors limiting the use of previous forms of electro- 
static precipitation are as follows: 

1—Voltages (dc.) of from 30,000 to 100,000 and 
appreciable current are required. 

2—The space required is large both for the pre- 
cipitator proper as well as the high voltage transformer 
and rectifier. 
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3—The corona discharge of the conventional pre- 
cipitator generates so much ozone that the cleaned air, 
although free of dust, is too irritating to the nose and 
throat to be used for ventilation. 

4—First cost and maintenance are both high as com- 
pared to other styles of cleaning equipment. 

Considerable study by the Research Laboratories in- 
dicated that it was advantageous to separate the func- 
tion of charging the particles from that of removing 
them from the air. The scheme, together with chang- 
ing the spacing and the geometry of the electrodes, re- 
sulted in several important advantages over previous 
systems. These advantages follow: 

1A—Voltages required reduced from 30,000 to 100,- 
000 for previous systems to 12,000 volts for the Pre- 
cipitron, this voltage being supplied by an inexpensive 
vacuum-tube rectifier. 

2A—The space required is greatly reduced. 

3A—Ozone generation is reduced to value less than 
that present in outside air on a bright summer day. 

4\—By use of factory-prefabricated standard parts 
both capital and installation costs are reduced. 
5>\A—Cost of operation lowered. 

As stated above, the problem as originally tackled 
by the Research Laboratories was to provide clean air 
for the home, but after the first experimental installa- 
tion was completed, the equipment seemed to have even 
greater possibilities for use in air-conditioning or ven- 
tilating systems of stores, office buildings and hospi- 
tals. Many such applications have since been made. 

The design of a room unit Precipitron was under- 
taken with the chief purpose of supplying a “miasm- 
free’ room for suffers of hay fever and pollen asthma. 
In the early stages of development of this equipment, 
several experimental room units were built at the re- 
search laboratories. These units were constructed to 
fit in a window and used a small shaded-pole motor and 
propellor type fan to draw fresh air in through the 
cleaner, delivering the cleaned air to the room. These 
units while operating rather well, were comparatively 
noisy and presented a very poor appearance. 
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Here are the essential components 
in compact, orderly accessibility. 


Later room units were constructed on an angle-iron 
frame housed in a sheet metal cabinet. The cabinet 
contained a fan unit, a high voltage power supply and 
a dust collector cell. Several months service proved 
that while these units gave excellent cleaning results 
they were not entirely satisfactory from the customer’s 
standpoint for several reasons. Most of the customers 
who had purchased the air cleaners used them in their 
bedrooms to provide relief while sleeping. A shaded- 
pole motor was used to drive the fan. These motors 
have an inherent magnetic hum which was accentuated 
in the sheet steel cabinet. The propellor-type fan also 
gave rise to an objectionable hum. The various com- 
ponent parts were so placed that they were practically 
inaccessible for servicing unless the unit was completely 
disassembled. Another objection was the appearance 
of the very plain sheet steel cabinet which was not 
particularly appealing. 

When the re-design for the most recent unit was 
begun, customers who had used the old units and the 
salesmen were asked for suggestions as to desirable 
changes in either appearance or technical features. 
These suggestions together with service reports on the 
old models were very helpful in working out the new 
design. 

The Precipitron room unit is a self-contained elec- 
trostatic air cleaner, depending for its operation upon 
the cleaning action of a corona discharge on gases. 
The unit consists of a cabinet containing three integral 
parts, namely, a circulating system, a high voltage 
power supply, and a dust collector cell. 

The circulating system is made up of a passage for 
dirty and cleaned air, a centrifugal blower to maintain 
air flow, a capacitor type single phase motor to drive 
the blower, and a damper to control the percentage of 
recirculated air and fresh air drawn in from the outside. 

A relatively high de. voltage is required for the oper- 
ation of the unit. This voltage is obtained by the use 
of a high voltage transformer, two half-wave, high 
vacuum rectifier tubes, and two capacitors for “smooth- 
ing out” the pulsating dc., all connected in a modified 
voltage doubling circuit. 

The dust collector cell consists chiefly of two parts, 
an ionizing chamber in which all air-borne impurities 
are given a positive charge, and a precipitating chamber 
in which these positively charged particles are precipi- 
tated. In the ionizing section a pair of 0.005 in. tungs- 
ten wires are strung between three grounded rods which 
are approximately 1 in. in dameter. The precipitating 
chamber contains a series of parallel, very flat plates 
which are alternately at high positive potential and 
grounded. The grounded plates are suspended in four 
slotted bars mounted directly on sides of cell box while 
the high voltage plates are suspended from a frame of 
four slotted bars which in turn are fastened to four in- 
sulators mounted in the sides of the cell box. 


HE centrifugal blower circulates approximately 240 
cfm. of air taking in the dirty air, passing it through 
the ionizing and precipitating chambers and then ex- 
pelling the clean air into the room. The transformer 
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raises the 110 volt supply to about 5600 volts. This 
voltage is fed to the electronic tubes which rectify the 
60-cycle ac. to plusating de. It is then the part of the 
capacitors to smooth out this pulsating dc. so as to ob- 
tain a steady continuous current with a very low per- 
centage of ripple. This combination of apparatus is 
connected in a modified voltage doubling circuit with 
the result that approximately 11,000 volts is applied to 
the ionizing and about 5,500 volts is applied to the high 
voltage plates. 

Since the ionizing wires are at 11,000 volts above 
ground and the rods are at ground potential, there is a 
strong electrostatic field across this air gap. Due to 
the high voltage on the wire and its very small diameter, 
the voltage gradient is quite high near the wire. Asa 
result of this intense field, air molecules near the wire 
are ionized by collision thus giving a source of nega- 
tive electrons and positive ions. The electrons go im- 
mediately to the positive wire by the law of attraction 
and the corona discharge current from the wire is a 
result of this action. The positive ions move along the 
line of force toward the grounded rods which are nega- 
tive with respect to these positive ions. As a dirt par- 
ticle comes through this space the electrostatic lines 
converge through the particle, since the dielectric con- 
stant of the particle is higher than that of air. In view 
of this fact, the positive ions attach themselves to the 
dirt particle as a positive surface charge, the strength 
of which depends on the size of the particle, its di- 
electric constant and the intensity of the field. Any 
solid or liquid particle passing through this space (no 
matter how small, or what its composition) will receive 
an, electrical charge. 

The particle then passes on to the precipitating cham- 
ber. At this point there is an electrostatic field of high 
uniform gradient. As the positively charged particle 
passes in between a pair of plates, the force action of 
the electrostatic field is such that (since unlike charges 
attract) it is immediately thrown against the ground 
plate. Upon hitting the plate the particle loses its 
charge and depends on its own adhesion to the plate as 
a holding force. After a period of from four to six 
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weeks, considerable dirt will have accumulated on these 
plates and the collector cell is then removed, placed in 
a sink and washed out with warm water by merely 
letting the water run over the ionizing section and 
through the precipitating plates. 

Chief emphasis in the design was put on making all 
the parts as easily accessible as possible. To this end 
it was decided -to divide the cabinet into two sections, 
one of which was to house the collector cell while the 
other end of the cabinet contains the high voltage power 
supply and the blower unit. There is a door in each 
side of the cabinet so that either of these component 
parts can readily be removed by disconnecting the leads 
and mounting bolts. In New York where most of the 
units have been sold, a service man carries a spare 
motor, power pack and collector cell when on a service 
call so that the cleaner will not be out of service in the 
event of a defective part. 

Due to many complaints of noise in the earlier unit, 
considerable effort was put forth to bring the noise in 
the new design to an irreducible minimum. The pro- 
pellor type fan previously used was ruled out for two 
reasons; namely, its inherent noise and the fact that it 
is not a constant pressure fan. Several of our largest 
fan manufacturers submitted sample centrifugal blow- 
ers which were all fabricated either by rivets or weld- 
ing from aluminum sheet. Aluminum was required 
since the blower was to be hung directly on the shaft 
of a very small (4%; hp.) motor. All of the samples 
seemed to be too noisy with the result that the Research 
Laboratory was asked to help design an entirely new 
blower for this product. 

Particular attention was given to the angle of the 
blades (which were to run backward curved) and the 
shape of the intake collar. The new design was so 
satisfactory that a patent case was made on it. These 
blowers were fabricated by welding from aluminum 
sheet. It was thought that cast construction would 
probably be still more quiet in operation and offer quite 
a reduction in cost, but it was feared that the weight of 
a cast blower would be excessive. After a few trials 
a casting evolved which was not over % in. thick at 
any point, weighed only 3 
lb. while the fabricated con- 
struction weighed 1.8 Ib., 
and cost only $2.00 each 
while the cost of the fabri- 
cated fan was about $4.50. 
A fixture was made for 
oe drilling the fan hub which 
aay: centers the hub with respect 
to the blades and allows the 
fan to run quite true at 
900 rpm. 

As stated above a shaded 
pole motor was used to 
drive the propeller type fan 
of the earlier model. A 

(Continued on p. 66) 
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—How the collector cell and 
power pack are linked. B— 
Collector cellplates are easily removed 
for such cleaning as they may requixce- 
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As the Editor Sees hk — 


VERY experienced 


ENCLOSED CONTROLS E designer-engineer is 


probably well aware 

FOR MOTORS that it is worse than 

futile to anticipate that 

his product will be used under ideal conditions. 

Something always happens. It is, in fact, the fore- 

seeing of those adverse operating and use conditions 

which may arise that usually spells the difference 
between an ideal and a truly practical design. 

For example? No finish, however otherwise ad- 
mirable, can be satisfactory where contact with 
human hands is involved unless that surfacing ma- 
terial is highly perspiration resistant. No relay, 
however theoretically perfected, can be considered 
well designed unless it be sufficiently immune to such 
vibrations as might cause false operations. No mo- 
tor is well integrated within the product design un- 
less the probabilities of its operating conditions, 
under use and abuse, have been anticipated. Just so 
with motor controls for the machine, too. 

To meet the readily predetermined adversities of 
infiltrating dust, excessive moisture, corrosive fumes 
and embrittling atmospheres, enclosures have been 
developed for motor controls and auxiliaries that 
are not only sufficiently air tight as to preclude ordi- 
nary unfavorabilities but also sufficiently pressure- 
proof to halt the entrance of less easily repressed 
elements. All this has required a special technique 
and the collaboration of the Underwriter’s Labora- 
tories and the National Electrical Manufacturers 
Association has yielded partial standards which are 
already proving very effective. Many design engi- 
neers might well become better acquainted with this 
specialized field of enclosed controls for improved 
product effectiveness and service performance for 
benefits often far out of proportion to the increased 
cost of such protection, may be gained. 


po staniae it is 


easy to assume that 


PRODUCT DESIGN 
RESPONSIBILITY 


many manufacturers of 
electrically energized 
products take the whole 
subject of improved design-engineering for their 
goods far too casually. Something to be done, pro- 
vided that one wishes to make a sort of special ef- 
fort. Something to be sought, provided one wishes 
to truly excel. Yet the matter is far more signifi- 
cant than that for improved product design is now 
a definite responsibility of management. 
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No clearer viewpoint of the interrelationship be- 
tween management and designers and engineers has 
come to our attention recently than that of Chief 
Engineer D. G. Smellie of the Hoover Company. 
Here is an organization in which the validity of the 
basic principle has been so thoroughly established 
that virtually the whole product program of the 
company is correlated and unified to achieve the 
most effective results possible with a minimum of 
lost motion and effort. The Hoover Company of- 
fers an excellent example, in many ways, of notable 
design-engineering accomplishment. 

This organization has not only gained wide pub- 
lic acceptance and a splendid reputation for the per- 
formance of the goods that it has supplied in succes- 
sive models throughout the years but also for the 
pleasing appearance and effective use of materials 
that have gone along with it. The contributions of 
Industrial Designer Henry Dreyfuss have played 
a notable part. 

There is a lesson for almost everyone of the 
smaller manufacturers and some of the larger ones 
in the carefully planned and well executed activities 


of the Hoover Company. 
A MONG the eag- 
erly watched 


straws in the business 
wind none is more en- 
couraging than the im- 
provement in the machine tool business. Because 
purchases of these capital goods items are barometric 
indications not only of activities in that field but 
also of conditions in many related businesses it is 
most encouraging to observe these better times. 
That the second Machine and Tool Progress Ex- 
position of the American Society of Tool Engineers, 
reflecting dynamic hopefulness and splendid ma- 
chines and tools to back up the approach to custo- 
mers should have been held so successfully last 
month is another most favorable circumstance. Only 
seven years old, the progress made by this organiza- 
tion is indeed a startling one. It is a tribute to the 
effectiveness and desirability of such industry and 
trade bodies that so much progress was made. 
Primarily devoted to tools and metal removing 
and finishing techniques, the basic machine tool 
equipment and accessories behind those accomplish- 
ments were well emphasized at the meeting in De- 
troit and given the earnest consideration that the 
notable accomplishments of this field deserve. 


MACHINE TOOLS 
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Motor Controls 












\VARIOUS types co 

Starters to mee 
specific protectio 
needs. A—Dust-tigh 
and water-tight mas 
netic motor starter, 2 
hp. Door sealed wit 
protecting gasket and 
held by clamp down 
nuts at four corners. 
B—Similar to A but 
with additional pres- 
sure wing nuts. Rated 
7% hp. C—Dust-tight 





Allis-Chalmers ly operated. 


or Adverse Conditions 


Special types of starters and controllers are 
available to the designer-engineer of the 
complete electrically-energized product that 
will protect the continuity of operation 
against water, dust, oil, chemical fumes or 
explosive atmospheres. A  first-aid-to-the- 
specifier review that will bring you up to 
date on this subject. 


HOSE starters and controllers for all motors 
which are applied to electrically energized ma- 
chines, tools and devices, require a certain amount 

of protective enclosure especially in the case of built-in 
applications* where the control equipment will be ob- 
liged to operate under the same conditions as will the 
motor by which the machine is driven. The provision 
of general protection for all types of controls, other 
than those which are to be enclosed within the machine 
frames, is now standard practice and consists of sup- 
plying an enclosing case by which accidental contact 
of a person with any live parts of the control is effec- 
tually prevented. This is provided regardless of any 
additional protection that may be made necessary by 
the local conditions under which the equipment will be 
used. For the greater number of applications, probably 
a majority, which operate under conditions that may be 
considered as normal, this protection is all that is re- 
quired. There are, however, many cases in which the 
machine, tool or appliance must operate under condi- 
tions other than normal and for which special control 
protection must be supplied. 


UCH additional or special protection may be con- 
sidered under one or the other of two classes. The 
first class is that in which the added provisions are re- 
quired to protect the working parts of the control 


* See, “Motor Controls Protect Designed-in Performance,” 
ELECTRICAL MANUFACTURING, November 1937. 
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against injury from outside material such as water, 
dust, oil, or other extraneous matter which would be 
detrimental to the successful operation of the control. 
The second class is protection against fire or explosion 
which might be caused by sparking, flashing over or 
overheating of the control, by which the surrounding 
atmosphere, containing either inflammable or explosive 
elements, might be ignited. 

For all of the first class and for most types of the 
second, specially constructed starters and controllers 
are available which have protection corresponding to 
that which is provided for the motors against similar 
conditions. 

In referring to such protection, the terms “tight” 
and “‘proof” which are used as suffixes in connection 
with the type, should be clearly understood. Formerly 
an amount of confusion occasionally arose due to the 
use of these terms somewhat indiscriminately by dif- 
ferent control builders. What one manufacturer might 
term waterproof another would term water-tight al- 
though both terms held the same meaning in the mind 
of the manufacturer. This confusion is now obviated 


TYPICAL explosion-proof motor, starter and 

fittings group (A) for integration in a hazardous 

location machine design. B—Detail of explosion- 

A proof sealing condulet. 
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line starter, manually 
operated. D—Water- 
tight line starter, manual- 
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by the use by all leading control builders of the terms 
as adopted by the National Electrical Manufacturers 
Association and this classification is here cited as a 
guide to the further discussion of protected controls. 
Listings of the Underwriters Laboratories may also be 
found helpful. 

The suffix “tight” is applied to a control which is so 
constructed that its enclosing case will exclude the spe- 
cific material guarded against from entrance into the 
case. The suffix “proof” applies to apparatus which is 


TYPES AND FEATURES OF VARIOUS CONTROL ENCLOSURES 









so constructed, protected or treated that its successful 
operation is not interfered with when subjected to the 
specified material or condition of operation. 

Of the two classes, the simplest is the “tight” ap- 
paratus since the control protection consists solely in 
enclosing the working parts of the control in a tight 
case and providing a close fitting cover which, by the 
use of gaskets, successfully prevents the entrance of 
the material guarded against. Such controls are classed 
as dust-tight, drip-tight or water-tight, the prefix of the 
name indicating the service for which they are intended. 
For dust and dirt protection, the gaskets are usually 
of felt, while for water and moisture protection those 
of live rubber are employed. 

Dust-tight enclosures are also constructed without 
gaskets by the use of tight machined joints through 
which the dust cannot penetrate. The covers are fast- 
ened to the casings by tap or hinged bolts and the wir- 
ing openings are tapped for the receipt of rigid conduit. 

Of a somewhat more difficult nature to contend with 
are the “proof” cases in which the probability of out- 
side elements entering into the cases is admitted and, 
while such cases are constructed to eliminate such 
entrance as far as practical, provision is so made that 
if the material or vapor does enter the casings it will 
not interfere with the successful operation of the con- 
trol mechanism. 

The cases themselves should also be of a material 
that is resistant to the atmospheric conditions to which 
they will be exposed. For dust protection, they may 
be of cast iron or welded 
steel since dust has no detri- 
mental effect on such ma- 
terial. If they are to be ex- 
posed to water or salt air, 
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SPECIAL h ahd tend 
TYPE JOINT FEATURES TYPICAL APPLICATIONS the cases ae OS or cast 
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Nq KNOCKOUT Conditions , ; with a moisture resisting 
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Cast Iron Cases, | Flour Mills, Grain Elevators, Starch 
Enameled Plants, Coal-pulverizing Plants, 
Machined Joints Classes Il, Ill and IV Hazardous 
Tapped and Thread- | Locations 

ed for Conduit an 
Sheet Metal Cases, | Woodworking Plants, Cement Mills, 
Enameled | Metal Grinding Shops, Foundries, 
Felt Gaskets | Tumbling Rooms, Rock Crush-Plants, 
Conduit Knockouts | Non-explosive Dust Conditions 










Laundries, Creameries, Tanneries, 
| Breweries, Shipboard Auxiliaries 





Cadmium Plated Breweries, Bottling Plants, Ice- 
Cream Factories, Creameries 










Outdoor Applications 
Cast Iron Hood, ao a 
Cadmium Plated 








Presence of Non-explosive Vapors 
Presence of Non-explosive Gases 





Tapped and Thread- 
ed for Conduit 
Cast Iron Cases, 
Enameled Group |, Class D and some Class C 
Wide Machined | Hazardous Locations, Dry-cleaning, 
Joints oa) Pyroxylin Plastic Manufacturing, 
Heavy Cover Bolt- | Sewage Reduction Plants, Distilleries, 
ing | Natural Gas Plants, Gasoline Handl- 
Drilled and Tapped | ing Plants, Filling Stations, Lacquer- 
ing Plants. 
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for similar protection. 

The interior parts of the 
control mechanism must 
also be of a non-rusting ma- 
terial, such as brass, bronze 
or aluminum or, if steel they 
should be plated with cad- 
mium or zinc. Similar pre- 
cautions must also be ob- 
served in providing acid- 
proof controls and the na- 
ture of the particular acid or 
the fumes encountered must 
be given careful considera- 
tion in each instance. The 
gaskets of such controls may 
be of rubber or felt but this 
again will depend upon the 
nature of the fumes as some 
fumes and gases readily at- 
tack rubber while others are 
detrimental to felt but 
harmless to rubber. The 
mechanisms also must be 
of a nature that is not 
damaged by water or by the 
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particular fume encountered. Cadmium plating is high- 
ly resistant to salt air while zinc is more resistant to 
acids but is rapidly dissolved by strong alkalies. The 
coils of magnetic controls will also have to be considered 
where strong gases or fumes are present and this in- 
volves impregnation with a special type of varnish 
which will resist the action of the particular fume en- 
countered. 

Gas- and vapor-proof controls are obtainable for use 
in the presence of practically all types of vapors and 
gases but it is vitally important that the purchaser pro- 
vide the manufacturer with full data in regard to all 
adverse conditions that will be encountered so that the 
control may be constructed accordingly. 


Allen-Bradley 





Explosion proof starters. A—Magnetic 


“Gas-tight” apparatus would designate a control so 
enclosed as to exclude the entrance of gas or vapor but 
in practice such a control is practically impossible. Gas 
has the property of seeping through the most minute 
openings and even of penetrating solid iron cases and 
pipes. For such protection the only practical solution is 
the use of gas-proof apparatus rather than to attempt 
to obtain any case that is actually gas-tight. 

For protection against water, moisture, weather and 
splashing the controller casings must be rendered water- 
tight by the use of gaskets, usually of rubber or rub- 
ber composition, under the covers. The controls that 
are to be proof against any moisture or water damage 
should not only be enclosed in water-tight cases but 
the internal parts should be of such material as bronze, 
aluminum or cadmium plate to prevent detriment from 
any water or moisture which might penetrate the case. 
For either water-tight or -proof apparatus of this class 
cases are usually of cast iron having a heavy cadmium 
plate and the conduit entrance openings are tapped and 
threaded. 

For protection against oil vapors it is often neces- 
sary to use oil-immersed control. In such controls, 
the mechanism being designed to operate in a bath of 
oil is not affected by the presence of oil vapor in the 
air. Ojil-immersed control is also often used for pro- 
tection against various types of gases and vapors and 
while such controls are provided with gasketed covers 
it is essential that the gasket, whether of felt or rubber, 
should be of a nature resistant to the particular type 
of gas guarded against. 
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The term resistant is also applied to control apparatus 
which is so designed and constructed, protected or 
treated that it will not be readily injured when sub- 
jected to the specified material, such, for example, as 
moisture-resistant or fume-resistant. This feature may 
be accomplished in the case of mechanical parts by a 
construction employing only such materials as are re- 
sistant to the particular material or by painting or coat- 
ing them with some type of resistant coating. Thus, 
in marine work we find the parts generally cadmium 
plated. For use under excessive moisture conditions 
the bearings, shafts and contactors should be of non- 
corrosive material. The coils of magnets must be 
treated with a moisture- or acid-resistant varnish. 


Electric Controller & Mfg. Co. 
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type, air-cooled. B—Heavy duty, oil cooled. 


There are times when no ordinary construction will 
prove permanently effective against strong corrosive 
fumes. In actual practice it has sometimes been found 
expedient to abandon all attempt to render control ap- 
paratus thus resistant even with the most expensive 
special construction. In such cases it may be cheaper 
to use standard controls which can reasonably be ex- 
pected to give one or two months service after which 
they are replaced with similar inexpensive controls. 
Such a procedure has frequently proven cheaper in the 
course of a year than the less frequent replacement with 
more expensive controls. 


FOUR DEGREES OF HAZARD 


YPES of control protection requiring the most care- 

ful conformity to established specifications and 
standards are those employed in the locations which 
are rated by the National Board of Fire Underwriters 
as hazardous. Such locations are divided into four 
classes, the most dangerous however, being those in- 
cluded in Classes I and II. 

Class I locations are those in which inflammable 
volatile liquids, highly inflammable gases, mix- 
tures or other highly inflammable substances are 
manufactured, used, handled or stored in other than 
their original containers. Under this classification there 
are four groups each requiring individual attention, 
depending upon the nature of the gas or vapor with- 
in which the controller operates. 

(Continued on p. 64) 
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/ in- @ Utilizes Colonial Radio chassis with Chicago Molded Products housing 
‘tite of plastic material supplied by Bakelite. 
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@ Result of co-operative efforts originating with merchandising develop- 
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| @ Glimpses of the newest and best in 

the broad field of electrically-energized 

products as designers and engineers 

H make the most of technical progress. 
‘ 


Vertical line emphasis in 
cabinet design, automatic time 
controls, crown top square 
washing compartment, 6-wing 
tangent-vane cleansilator, 
triple pressure selector, com- 
bination drainboard and roll- 
over are a few of the features 
in this new washer. Finished 
in white with black trim. 
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i Thoroughly integrated in design this electric 
razor employs rotary cutting instead of the 
old “*back and forth” method. Equipped 
| with brush type motor. The shearing head 
i consists of two small sickles or blades 
i 
| 


Styled along aerodynamic convention this cardi- 
oid directional microphone again advances broad- 
casting facilities. Its performance is obtained by 
combining the outputs of a non-directional 
pressure unit, the internal mechanism of the 
“Eight Ball” microphone with a bi-directional 
ribbon unit of new design. A selection of 
pressure or pressure-gradient elements is made 
possible by means of a simple switch. 











Hestern Electric 
Styled to the moment this machine for making 
white prints of engineering drawings has such 
new features as highly effective air filter, special 
high-pressure mercury vapor tube for fast and 
Clean lined and compact to the fullest is this uniform exposure and automatic control of drip 
television set combining in a table model the feed mechanism of developer. Handles material 
“Sharp-Focus” image reception and “Picture up to 42 ins. in width. 
Tone” sound. Note direct image feature 







Especially designed for 
handling large quanti- 
ties this mailing ma- 
chine has a completely 
automatic feed. An 
entirely new type all 
metal sealer tube, tape 
printer for parcel post, 
automatic inking and 
protective devices to 
eliminate waste of 
postage are included. 












































This full-universal hydraulic 
slotter offers heavy duty service 
with pressures and speeds con- 
stant throughout the cutting 


stroke. Powered with a 20 hp. 


main drive motor, 2 hp. rapid 
traverse motor and controlled 
through a pendant type push 


button station. 


Rockf 





Fitting the hand and pleasing the eye this 
functionally designed high and low range 
scale voltmeter is based upon a special, light 
weight, high torque meter with zero ad- 
juster recessed and placed back of name plate. 
Entire meter assembly, scale and moving 
element are hermetically sealed. 





Ingenious and resourceful use 








































of materials and parts to 
secure highly reliable service 
performance combined with 
trim-lined, crackle-finish, 
sheet housing make this heavy 
duty projector of the arc type 
a notable one. 
General Arc Lighting 
Smartly modern in design and finished 
in polished chrome or chrome with 
crackle black this indoor daylight 
counter lamp uses one of the new 15 
watt, 18 in. fluorescent lamps 
Toggle switch is at back of base. 
making Notable refinements in cabi- 
as such 


net design and refrigerating 
system have been made in this 


special 


. ct c 
ast and new refrigerator. Such items 
of drip as a quiet sealed condensing 
naterial unit, new ““injectro-type”™ re- 


frigerant distribution, “‘ice- 
popper” ice trays, improved 
cold control, folding rearrang- 
ing shelf on door, three-way 
trip door handle and auto- 
matic interior lighting are 
incorporated. 






Leonard Division 


Nash-Kelvinator 









High speed without vibration 
is accomplished in this hand 
grinder by reason of its special 
precision built motor. The 
armature is dynamically bal- 
anced, shaft is mounted on 
shielded ball bearings and 
forced ventilation assures cool 
running. Built-in air filter 
~seals out dust and grinding 
particles. 


Dumore 
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Novel Applications 


i New uses for electrical energy are 
| continually being developed. In 
i every field the electrical way is 


becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress 


em? 





Crosley 
Set this radio facsimile receiver for a predetermined 
time and the morning news will be awaiting you 
when you arise. Printing is done by a swinging arm 


| 9 synchronized with the movement of the photoelec- 
| tric eye in the transmitter. Weather reports, flash 
1 news, pictures, etc., can be sent out and received 
: within reasonable range of transmitting station. 
|| 
| 9 
a 
i 





For the feminine motorist. 
This new vanity mirror 
combines a convenient 
push-button arrangement 
for lighting from standard 
flashlight cells with a 
smart mahogany colored 
case of molded plastics. 
Photo courtesy of General 
Plastics. 


Peanut sorting is accomplished automatically on this 
machine where twelve photoelectric units control the 
‘ selective process. Corresponding machines sort white 


i pea beans and raw Spanish and Virginia peanuts. 
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| Write your telegraph mes- 
sage and drop it in the 

box. When a message is 

dropped in this public 

telegraph machine it is 

automatically wrapped 

around a_ transmitting 

cylinder revolving before 

a photocell and trans- 

mitted to main telegraph 

office. This type of 

telegraphy is made possible 

by a patented carbon- 

bearing fibrous paper. 
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Rowe Radio Research Laboratory 
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Western Union Telegraph 





' For permanently identifying tools and materials this \ 
electric marker has been developed. Furnished com 
plete with hardened steel point, 6 ft. cord, plug and 
on-off switch. Special diamond point for extra hard 

materials also available. 
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Sorting up 
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12 Stops 


Can Be Set 


Completely self-contained and portable this robot 
motor is used for cyclic life testing of rotating or 
moving parts. It has eight output shafts and a 
Feed. platform for attaching eight units for testing. 
icoeay Encased in black crackle finish. 
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Matching the Capacitor 


Here, as elsewhere in the field of product 
design and engineering, the best results 
often depend upon the integrating of 
elements which are inherently compatible. 
With many types of capacitors from which 
to choose and motors which are subject to 
many variations, this perspective by Dr. 
‘Waterman should be useful to motor design- 
engineers and specifiers alike. 


NVENTED some forty years ago the capacitor 

motor despite its many advantages, was delayed in 

its commercial realization until about 1927 by the 
non-availability of reasonably priced reliable capacitors. 
Since that time great strides have been made in the 
direction of standardization of design and refinements 
in the manufacturing methods resulting in a decrease 
in physical size and cost, and in general improvement 
in life and quality. 

Various circuit arrangements can be used in the de- 
sign of capacitor motors but the three most generally 
used circuits are shown in Fig. 1. In all three circuits 
“S” represents an automatic switch which automatically 
functions when the motor reaches a certain speed. 

In Fig. 1A, we have the capacitor start type motor 
in which a capacitor is used in series with the starting 
phase to give a high starting torque. By the use of such 
a capacitor, starting torques in the order of 400 per 
cent or more of full load torque can be obtained. Such 
a motor has high starting torque, high starting efficiency, 
is simple in design, and reliable in operation. The power 
factor under running conditions is low because at run- 
ning speed, the capacitor is disconnected. 

In Fig. 1B, we have a motor using two capacitors in 
parallel. At start, the switch “S” is closed and the 
total capacity is sufficient to give high starting torque. 
At high speed, the capacitor C2 is automatically dis- 
connected and the remaining capacitor Cl has a value 
such as to make the motor run at nearly unity power 
factor and to operate practically as a two phase motor, 
the capacitor functioning to convert the single phase 
supply into a two phase supply. 

Instead of using two capacitors, a single capacitor in 
conjunction with an auto-transformer can be used as 
shown in Fig. 1C. At start, the switch is in position 
(1) and the effective capacity for starting is equal to 
the capacity of C times the square of the turns ratio 
of the transformer. At running speed (or slightly 
lower), the switch “S” automatically connects to con- 
tact 2 and the effective capacity is thereby reduced to 
the proper value to give high efficiency under running 
conditions.* 

The circuit of Fig. 1A makes use of a single elec- 
trolytic starting capacitor which is only in the circuit 


*See also “Single Phase Motors for Powering the Machine,” 
ELEcTRICAL MANUFACTURING, February 1939, p. 59. 
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during the starting period. In the circuit of Fig. 1B, 
the condenser C2 may be an electrolytic capacitor, 
while the capacitor Cl, which is in the circuit during 
running, must be an oil filled, oil impregnated capacitor. 
The circuit, Fig. 1C, used a single oil filled, oil im- 
pregnated capacitor. Where high starting torque is 
the important criterion, the arrangement shown in Fig. 
1A can be used; where high starting torque combined 
with the high efficiency under running conditions are 
required, the circuits 1B or 1C must be used. 

In the capacitor start type motor, Fig. 1A, the maxi- 
mum starting torque is obtained usually when the im- 
pedance of the starting phase is approximately equal 
to the reactance of the starting capacitor. Under such 
conditions, partial resonance exists in the starting cir- 
cuit and the voltage across the starting winding and 
also the voltage across the starting capacitor may rise 
above the line voltage. This rise in voltage has a 
maximum, generally of the order of 25 per cent above 
the line voltage. 


VARIOUS CAPACITOR TYPES 


IL. AND electrolytic capacitors are sub-divided ac- 
cording to capacity, voltage, and general construc- 
tion. The use of a particular unit will depend, of 
course, on the type of application, the size, and the cost. 
For this reason, the electrolytic type is usually used in 


BY DR. H. WATERMAN 
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Novel Applications 


New uses for electrical energy are 
continually being developed. In 
| every field the electrical way is 


becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress 





Crosley 
Set this radio facsimile receiver for a predetermined : 
time and the morning news will be awaiting you 
when you arise. Printing is done by a swinging arm 
synchronized with the movement of the photoelec- 
tric eye in the transmitter. Weather reports, flash 
news, pictures, etc., can be sent out and received 
within reasonable range of transmitting station. 





For the feminine motorist. 
This new vanity mirror 
combines a convenient 
push-button arrangement 
for lighting from standard 
flashlight cells with a 
smart mahogany colored 
case of molded plastics. 
Photo courtesy of General 
Plastics. 


Peanut sorting is accomplished automatically on this 

machine where twelve photoelectric units control the 

selective process. Corresponding machines sort white 
pea beans and raw Spanish and Virginia peanuts. 


Write your telegraph mes- 
i sage and drop it in the 
box. When a message is 
dropped in this public 
telegraph machine it is 
automatically wrapped 
around a_ transmitting 
cylinder revolving before 
a photo-cell and trans- 
mitted to main telegraph 
office. This type of 
telegraphy is made possible 
by a patented carbon- 
bearing fibrous paper. 
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Completely self-contained and portable this robot 
motor is used for cyclic life testing of rotating or 
moving parts. It has eight output shafts and a 





ee ea platform for attaching eight units for testing. 
| Facies Encased in black crackle finish. 


ELECTRICAL MANUFACTURING 








"ist. 
Trror 
ent 
ent 
lard 


rea 
“ICS. 
eral 


R¢ 
5 





» ter 


Desired 


Matching the Capacitor 


Here, as elsewhere in the field of product 
design and engineering, the best results 
often depend upon the integrating of 
elements which are inherently compatible. 
With many types of capacitors from which 
to choose and motors which are subject to 
many variations, this perspective by Dr. 
\Waterman should be useful to motor design- 
engineers and specifiers alike. 


NVENTED some forty years ago the capacitor 

motor despite its many advantages, was delayed in 

its commercial realization until about 1927 by the 
non-availability of reasonably priced reliable capacitors. 
Since that time great strides have been made in the 
direction of standardization of design and refinements 
in the manufacturing methods resulting in a decrease 
in physical size and cost, and in general improvement 
in life and quality. 

Various circuit arrangements can be used in the de- 
sign of capacitor motors but the three most generally 
used circuits are shown in Fig. 1. In all three circuits 
“S” represents an automatic switch which automatically 
functions when the motor reaches a certain speed. 

In Fig. 1A, we have the capacitor start type motor 
in which a capacitor is used in series with the starting 
phase to give a high starting torque. By the use of such 
a capacitor, starting torques in the order of 400 per 
cent or more of full load torque can be obtained. Such 
a motor has high starting torque, high starting efficiency, 
is simple in design, and reliable in operation. The power 
factor under running conditions is low because at run- 
ning speed, the capacitor is disconnected. 

In Fig. 1B, we have a motor using two capacitors in 
parallel. At start, the switch “S” is closed and the 
total capacity is sufficient to give high starting torque. 
At high speed, the capacitor C2 is automatically dis- 
connected and the remaining capacitor Cl has a value 
such as to make the motor run at nearly unity power 
factor and to operate practically as a two phase motor, 
the capacitor functioning to convert the single phase 
supply into a two phase supply. 

Instead of using two capacitors, a single capacitor in 
conjunction with an auto-transformer can be used as 
shown in Fig. 1C. At start, the switch is in position 
(1) and the effective capacity for starting is equal to 
the capacity of C times the square of the turns ratio 
of the transformer. At running speed (or slightly 
lower), the switch “S” automatically connects to con- 
tact 2 and the effective capacity is thereby reduced to 
the proper value to give high efficiency under running 
conditions.* 

The circuit of Fig. 1A makes use of a single elec- 
trolytic starting capacitor which is only in the circuit 


*See also “Single Phase Motors for Powering the Machine,” 
ELecTRICAL MANUFACTURING, February 1939, p. 59. 
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during the starting period. In the circuit of Fig. 1B, 
the condenser C2 may be an electrolytic capacitor, 
while the capacitor Cl, which is in the circuit during 
running, must be an oil filled, oil impregnated capacitor. 
The circuit, Fig. 1C, used a single oil filled, oil im- 
pregnated capacitor. Where high starting torque is 
the important criterion, the arrangement shown in Fig. 
1A can be used; where high starting torque combined 
with the high efficiency under running conditions are 
required, the circuits 1B or 1C must be used. 

In the capacitor start type motor, Fig. 1A, the maxi- 
mum starting torque is obtained usually when the im- 
pedance of the starting phase is approximately equal 
to the reactance of the starting capacitor. Under such 
conditions, partial resonance exists in the starting cir- 
cuit and the voltage across the starting winding and 
also the voltage across the starting capacitor may rise 
above the line voltage. This rise in voltage has a 
maximum, generally of the order of 25 per cent above 
the line voltage. 


VARIOUS CAPACITOR TYPES 


IL. AND electrolytic capacitors are sub-divided ac- 
cording to capacity, voltage, and general construc- 
tion. The use of a particular unit will depend, of 
course, on the type of application, the size, and the cost. 
For this reason, the electrolytic type is usually used in 
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ELECTROLYTIC CAPACITORS — ROUND CANS 


110 VOLTS AC 




































































125 VOLTS AC 





290 VOLTS AC | 150V. | 175V. 
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Dia. is container diameter; Height is container height. 
Capacity ratings are given in the body of the table, showing actual capacity range of each unit. 
Note: Closer tolerances may be obtained from the capacitor manufacturer, at higher prices, if necessary. 


its characteristics are suitable, 


the cost is low, and the size is small in a given rating, 
while the high capacity available gives excellent starting. 


HOV. : 
NOV Line (E) 


POWER FACTOR - 


RESISTANCE- 


CAPACITY IN MICROFARADS- 


APACITOR motor 

A—Capacitor-start gives high 
starting torque and efficiency but 
without improved power factor 
B—With 
capacitors, both being used for 
one disconnected 
running operation at nearly unity 
C—Single capac- 
At 


when 
starting, 


power factor. 


running. 


E-VOLTMETER 


|-AMMETER 


W-WATTMETER 
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ens VEY-CD 


circuits. 


itor with auto-transformer. 


running speed the effective capa- 
city is reduced through automatic 
operation of the switch. 


52 


two 


for 





tor 


FIG. 2 


PPROVED test 

circuit 
measurement of ac. 
electrolytic capaci- 
characteristics 
using voltmeter, 
ammeter and watt- 
meter to 
necessary readings. 


for 


obtain 
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158-191 


'430-157/107-1991130-157/130-1 57/38-46 31-37 199-239 


““S”’ is container surface (metal); “ 





V"’ is container volume. 


Electrolytic capacitors are furnished in rectangular 
or round aluminum cans, although the round can is 
in more general use. In addition, a cardboard tube 
type is furnished, but extreme care must be taken in 
its use in view of the fact that it is not hermetically 
sealed like the can units. The ratings furnished range 
from low voltage to 110; 150; 175; and 220 volts; 
and from 10 to over 500 mfd. Four main types of in- 
ternal construction are used as a basis for the construc- 
tion of electrolytic capacitors : 

Plain Foil—paper plus gauze separator 

Plain Foil—paper separator 

Etched Foil—paper plus gauze separator 
paper separator 








FIG. 1 
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Any electrolytic capacitor used in motor service con- 
sists essentially of two aluminum plates, electrolyte, 
and means for separating the plates. The dielectric is 
the oxide coating on each aluminum plate. Due to the 
peculiar nature of the dielectric, which has the property 
of passing high in-phase current in one direction, and 
practically none in the opposite, it is necessary to elim- 
inate the in-phase current by the use of the two dielec- 
tric layers, connected by the electrolyte which may be 
considered as the common plate of two asymmetric 
capacitors connected series-opposing. The paper or 
gauze serves the function only of keeping the plates 
apart mechanically, and retaining the electrolyte. 

Three major factors influence the satisfactory use 
of the capacitor, these are, heat generation and dis- 
sipation, proper engineering design (chemical and elec- 
trical), and proper recognition on the part of the motor 
manufacturer of the inherent limitations of capacitors. 

The voltage rating of the electrolytic capacitors is 
related to the voltage at which the aluminum oxide film 
was formed. This rating may be exceeded only to the 
extent indicated by the manufacturers which is 25 per 
cent for 110 volt capacitors and 10 per cent for higher 
voltages. Beyond this point great stresses are placed 
on the unit and its life is materially shortened. 

It is unfortunate that satisfactory testing means for 
the motor manufacturer are extremely limited. He can 
determine the capacity and power factor of the capaci- 
tor without much trouble, but has no means, short of 
actual normal operation in the motor, of determining 
variation in operating characteristics with time. Mea- 
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OIL CAPACITORS—ROUND 
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“Diam” is container diameter; ‘‘Height’’ is container height. 
S"’ is container surface (metal); ‘“V"’ is container volume. 
Capacity ratings are given in the body of the table. (Mfd.) 
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ELECTROLYTIC CAPACITORS 
RECTANGULAR CANS 
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a _ PLAIN FOIL, GAUZE—Paper SPACER 
Can Dimensions Surface | Volume VAC Capacity 


31% x 3% x 2” 59.5 24.5 110 go | 
= z ! aa 

100 
115 

124-138 
31% x 3% x 2” 59.5 24.5 2990 | 29 
44%x4%x1\%" 63.1 95.3 110 75 
. 114 . . ” 80 
1% : 100 
14 rm - . 115 

1% 79.1 34.3 110 150 _ 
1% 74.3 38.0 Z 175 





__ ETCHED FOIL—PAPER SPACER 
_ 41.4 10.5 | 110 124-138 | 
: : | 145-162 





surements of variation in capacity and power factor 
with temperature can be made by the usual methods, 
and accelerated life tests can be run also, although the 
latter are not conclusive, as will be pointed out below. 

The circuit for electrolytic capacitor testing is quite 
simple, as can be seen from the diagram Fig. 2. It is 
necessary to use a lower power factor wattmeter, and 
where low voltage units are tested, to allow for meter 


losses. 


E = Volts W = Watts I = Amperes 
W W 
Power Factor — —— Resistance = — 


EI [2 


Capacity (mfd) = ——__ 


For all practical purposes (at low power factors) the 
capacity may be expressed more simply: 
[ (108) 
Capacity (mfd) = —————-; or at 110 volts 60 cycles 
= oer fs 2e*te 


A few words on the general question of heat gen- 
eration and dissipation will not be out of place. The 
life of the capacitor depends to a great extent on the 
maximum temperature within the body of the unit it- 
self. Since this fact is well known to the motor manu- 
facturer, he has a very natural tendency to over-em- 
phasize it, consciously or automatically, in acceptance 
and accelerated life tests. The point is, however, that 
specification of a lower power factor, or dependence on 
a highly accelerated test will often give distinctly mis- 
leading results. Assuming a fixed mechanical struc- 
ture, the power factor may be varied over a fairly wide 
range. However, as a general rule, a very low power 
factor, instead of being an indication of high quality, 
can quite well be the result of using an electrolyte of 
such characteristics that the unit will fail in actual serv- 
ice much faster than one having a higher power factor. 
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As far as proper engineering design is concerned, the 
question is largely based on the part history of the 
capacitor manufacturer, his length of time in the busi- 
ness, and the number of units satisfactorily used in the 
field as well as the engineering ability of the company. 

The power factor or the in-phase current of the 
capacitor increases with either an increase in tempera- 
ture, or an increase in voltage. (See curves Fig. 4). 
For this reason highly accelerated tests serve mostly as 
an indication of the ability of the unit to withstand high 
temperatures. Since the trend is cumulative, the break- 
down is quite rapid as may be seen from the slope of 
the curves. This ability to withstand high temperatures 
is very definitely not indicative of actual life, for the 
simple reason that the practical operating temperature 
of the electrolyte may be quickly exceeded, resulting in 
chemical changes which would not occur at all under 
actual operating conditions. These chemical changes 
occur in the hottest portion of the capacitor. 

The outstanding example of the above is the etched 
foil electrolytic capacitor, which was put into the field 


OIL CAPACITORS—RECTANGULAR CANS 
TABLE IV 33% in. x 3% in. 


HEIGHT 165v 2290v 330v 375v 440v 550v 660v 880v 
Frac- Deci- S V |ACI ACIAC|AC!ACiIAC! ACi AC 
tional mal TBTBTBTBTBITBTBTB 


% 563 30.4 6421 1 

5% 695 31.3 6.99 1 

4.15 329 8552 2 

&% §©.813 33.8 9.26 1 
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1 1.000 363114 3 3 2 
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43% 1.188 389 136 4 
14125 397143 3 3 1 1 
15% 1.313 40.5 14.9 22 
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1415 |43017116666 29 

“1% 1.563 44.0 17.8 11 
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2 200 498 298 33 

Qe 2.063 50.6 2935 999955 189 

914 2.195 51.5 24.9 14 
24% 295 53.2 25.7 10101010 44 
41g 4125 96.4 628 3 3 
44%, 4.95 98.4 648 77 

43, 4.375100.4 66.6 1912 

414 4.50 102.4 68.5 303020202090 55 

434 4.75 106.4 79.4 1919 8 8B 

514 5.95 114.4 79.9 996644 
514 5.50 118.4 83.8 9595 

534 5.75 129.4 87.6 40404040 1010 

6 6.00 126.4 91.4 77 
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634 6.375139.4 94.9 55 
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7% 7.50 150.4104.5 Li! ARs 


“‘S”’ is container surface (metal); ““V"’ is container volume. 
T” indicates terminals on top; ‘B’’ terminals on side. 
Capacity ratings are given in the body of the table. 
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FIG. 3 Electrical characteristics of 110 volt electro- 
lytic motor starting condensers, 60 cycles. 


a few years ago. Up until that time, the plain foil unit, 
having much lower power factor, and better heat dis- 
sipation was the standard. On accelerated life tests, 
and by comparison of power factors, the etched foil 
unit is much inferior, yet its use has become wide- 
spread, and the actual service life can be expected to 
compare quite favorably with the plain foil unit under 
most operating conditions. It is true, of course, that 
for unusually severe requirements, use of the plain foil 
unit is advantageous. 

It is the sound practice of the good capacitor manu- 
facturer to design capacitors for long life in actual 
service, even at the expense of having the initial char- 
acteristics appear in a somewhat unfavorable light. 

The optimum conditions for capacitor operation de- 
pend of course on the capacity and to a lesser extent on 
the power factor. The value of 10 per cent maximum 
is considered a normal specification for 110 and 220 
volt applications, and is found to be suitable for prac- 
tically all motor design purposes. 

To clarify the distinction among different applica- 
tions of dry electrolytic condensers, the following sum- 
mary should be of assistance : 

a. It is possible to use a dry electrolytic motor con- 
denser continuously at low voltage, the use being con- 
fined to conditions where the condenser does not exceed 
its safe maximum operating temperature. For this pur- 
pose a low power factor consistent with good manu- 
facturing practice is desirable. 

b. As the voltage of the capacitor is increased, its 
allowable time on voltage becomes less and less, in ac- 
cordance with the temperature limitations. 

c. For most higher voltage applications, (110 volts, 
220 volts) the unit is not limited by the temperature 
feature so much, inasmuch as the usual application is 
one of widely separated short duration applications of 
voltage. 

d. In other words, for a given set of conditions, if 
the application is such that temperature is the primary 
limitation, a low power factor (consistent with good 
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FIG. 4 Characteristics of 110 volt 115 mfd. 
electrolytic motor start capacitor. 
Round aluminum can, etched foil. 


manufacturing practice) is desirable. If high transient 
peaks, and not temperature, limit the applications, then 
a construction should be used in which power factor 
is not the primary consideration. 

The use of one of the four main groups of electrolytic 
capacitors under a given set of conditions would there- 
fore be: 

Plain foil-paper plus gauze separator (Type 1) used 
for frequent voltage applications and high transient 
peaks. 

Plain foil-paper separator (Tpye 2) used for frequent 
voltage applications and less severe transient peak con- 
ditions than Type 1. 

Etched foil-paper plus gauze separator (Type 3) 
used for less frequent voltage applications than Type 1 
but for high transient peaks. 

Etched foil-paper separator (Type 4) used for less 
frequent voltage applications and less severe transient 
peak conditions than Type 1. 

It is advisable for the motor manufacturer to specify 
as completely as possible, not only acceptance tests, and 
such other tests as he may deem advisable, but also the 
actual operating conditions, as far as they can be de- 
termined, to assist the condenser manufacturer in the 
best design for both cost and suitability. Type 1 is the 
most suitable for any application, but it is also the most 
expensive due to its higher material costs. 


PERFORMANCE GUARANTEES 


IFFERENT types of construction are available 


and the normal guarantee for the various applica- 
tions is shown below. Special applications can be re- 
ferred to the condenser manufacturer. 


OTOR start capa- 

citors are avail- 
able in numerous forms 
applicable to various 
connection and mount- 
ing needs. A—Cylin- 
B drical forms. B—The 
® flat type may be used in 
a fan base mounting. 
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OIL CAPACITORS—RECTANGULAR CANS 
TABLE V 434” x 434" 


HEIGHT 165 v 220 v 330v 375v 440v 550v 660v 880v 


Frac- Deci- S VY AC AC AC AC AC AC AC AC 
tional _mal TBT BTBTBTBTBTBTB 
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110 Volt Capacitors: plain foil; paper or paper-gauze 
separator. 

(a) Starts—not more than 20 starts per hour, each 
start not over 3 seconds duration (except that not over 
100 times per year the capacitor may be on the line 
for periods not exceeding 10 seconds maximum). 

(b) Voltage—not in excess of 125 per cent of the 
rated voltage during any service period. 

(c) Ambient temperature—not to exceed 130 deg. F. 

(d) Damage—Capacitor shall not have been dam- 
aged after shipment by manufacturer. 

(e) Motor defects—Capacitor shall not have been 
subjected to abnormal operating conditions resulting 
from motor defects, such as defective bearings, de- 
fective centrifugal switch and shorted windings. 

(Continued on p. 78) 






























Progressinthedevelopmentofelectrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 


PROCESS TIMER 


Combining flexibility and accuracy with 
sturdy construction, the time cycle of this 
unit can be set to within a split scale 
division and the desired adjustment is 
maintained with no locking device 
required. Four arrangements of load 
circuits are possible. Particularly adapted 
to automatic machinery, molding and 
extrusion presses, and to the timing of 
furnace operation. Automatic Tempera- 
ture Control Co., Inc., 34 E. Logan St., 
Philadelphia, Pa. 


iii 

















MOTOR-DRIVEN BLOWER 


Built in either single or double outlet types with 
quiet multi-blade fans, this compact unit is 
designed to give continuous, care-free service 
at constant speed for cooling, heating and air- 
changing uses. Delco Appliance Div., General 
Motors Sales Corp., Rochester, N. Y. 
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CONTACTOR CONTROLLER 


Combining the high current inter- 
rupting capacities and long life of 
contactors with the safety of 
mechanical operation, this cam- 
operated controller is positive in 
action. Make and break contacts 
can be made without sticking or 
welding of electrical surfaces. 
Yale & Towne Mfg. Co., 4530 
Tacony St., Philadelphia, Pa. 
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VALVE OPERATING UNIT 
Supplied regularly for 110 volts, ac. 


SOLENOID AIR VALVE 







or dc., with a brush type motor, this 
powerful unit is provided with a 
safety torque limit device which pre- 
vents damage to the power unit 
should an obstruction lodge inside 
the valve and prevent it from seating. 


Lends itself to applications where the 
automatic control of an air cylinder is 
required. It is supplied in the regular 
three-way action in which the valve unit 
is usually closed to line and open to 
exhaust when the solenoid is not ener- 





Equipped with snap-acting limit gized. C. B. Hunt & Son, Salem, Ohio. 


switches and enclosed grease packed 
gear train. McAlear Mfg. Co., 1901 
S. Western Ave., Chicago, Ill. 














CABLE CONNECTOR 


Eliminating the use of locknuts, this 
fitting connects and locks electric 
cable to an outlet or switch box by 
means of two screws. One clamps 
the cable into place and the other 
expands the jaws of the connector 
which bite into the box for a perfect 
ground. Appleton Electric Co., 1701 
Wellington Ave., Chicago, Ill. 
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STRIP HEATER 


Enclosed in porcelain enameled steel casings to 

more effectively resist rust and corrosion, thereby 

reducing replacement costs in heavy duty applica- 

tions, these strip heaters operate at sheath temper- 

atures as high as 1200 deg. F. General Electric 
Co., Schenectady, N. Y. 


SHADED POLE MOTOR 


Miniature motor of high efficiency in sizes from 
1/200 to 1/80 hp. may be wound for shaded pole 
or permanent split capacitor operation. Can be 
supplied for mounting in any desired position with 
solid or resilient mounted base. Ohio Electric 
Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 
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SIGNAL CONTROL SWITCH 


Controls the operation of audible or 


switches 
wound and electrically wound types 


Inc., 67 Irving Place, New York, N. Y. 








TO MAKE 
BETTER 
PRODUCTS 


TRANSMITTING CAPACITORS 


Low radio frequency resistance and 
power factor but extremely high dc. 
resistance and negligible power 
losses are features of these mica 
transmitting capacitors. Low dielec- 
tric loss permits long periods of heavy 
duty operation without change in 
electrical constants. Cornell-Dubilier 
Electric Corp., 1008 Hamilton Blvd., 
South Plainfield, N. J. 





to indicate prede- 
periods. Duration of 
be set for from 2 to 
Precision-built syn- 
for ac., hand 


assure accurate, auto- 


R. W. Cramer & Co., 





ACOUSTIC SWITCH 


Normally closed and utilizing low 
sound levels to control secondary 
circuits through relays, the use of this 
instrument permits the human voice, or sounds 
of even lower intensity, to contro! operations 
requiring relatively large amounts of power. ‘ 
May be applied to counters, door openers, 
alarms, etc. Sigma Instruments, Inc., 388 


Trapelo Rd., Belmont, Mass. 





HIGH CAPACITY VIBRATOR 


Long life and accurate frequency are maintained in 
this tandem type vibrator element used in conver- 
ters for changing dc. to ac. Carries power as high 
as 500 watts and develops 60 vibrations per sec- 
ond, having an ordinary life of approximately 5000 


hours. Electronic Laboratories, Inc., 122 W. New 
York St., Indianapolis, Ind. 
FUSE CLIPS 


Having high fatigue and 
wear resistance, these be- 
ryllium copper clips for 4 
to 13/16 in. cap sizes will 
withstand a vibration pres- 
sure of 35,000 to 40,000 
lbs. per sq. in. indefinitely 
and prolonged _temper- 
atures up to 200 deg. C. 
without losing tension. 
Littelfuse Inc., 42592 Lin- 
coln Ave., Chicago, Ill. 
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Each month upon these pages the editors pre- 


sent their quick, illustrated review of what is 
new that electrically-energized products may 


be made better. 


Based, of course, upon 


those component parts that may be designed 
in the complete product assembly. 





THREAD-CUTTING SCREWS 


Two types of fastening devices 
with multiple cutting edges 
and spiral grooves which pro- 
vide sufficient area for ade- 
quate chip removal, eliminating 
possible thread injury, are 
recommended for application 
in brittle materials such as 
plastics, cast-iron and die 
castings. Groov-Pin Corp., 
411 Kerrigan Ave., Union 
City, N. J. 


















TIME TOTALIZER 


Consisting of number wheels 
geared to a synchronous motor 
so that they record time in 
hours and tenths of hours, this 
instrument automatically meas- 
ures the total ‘‘on time’ of ac. 
circuits. Sturdily built and 
enclosed in a dust-proof case 
with adequate wiring and 
mounting provisions. Produc- 
tion Instrument Co., 710 W. 
Jackson Blvd., Chicago, Ill. 





COOLANT PUMP 


Available in 1% hp., 
vertical or horizontal 


type, for handling cool- 
ant subject to chips or 
abrasive material such 
as used on machine tool 
equipment, this centrif- 
ugal coolant pump is 
designed for use in a 
limited space. It is 
equipped with a quiet 
operating motor and a 
special seal which in- 
sures long life. Fulflow 
Specialties Co., Inc., 
Blanchester,’ Ohio. 






EXPLOSION-PROOF MOTOR 


Solid cast iron construction, extra wide metal-to- 
metal fits and sufficiently cool operation are out- 
standing features of this improved unit built to give 
efficient, dependable and safe performance in 
explosive atmospheres. Available in a wide variety 
of both mechanical and electrical characteristics and 
will operate either horizontally or vertically. Louis 


Allis Co., Milwaukee, Wis. 


ROLLER LEAF ACTUATED SWITCH 


With normally open, normally closed or double 
throw contact arrangements, this compact switch 
with leaf spring is designed for service where 
small moving power is available to make or break 
circuits, in applications requiring low Friction, 
minimum change of operating point and where 
roller action is needed between cam and switch 
lever. Micro Switch Corp., 1 East Spring St., 
Freeport, Ill. 





CERAMIC-JACKETED RESISTORS 


Construction of these fully-sealed, precision, 
non-inductive, wire-wound resistors insures 
high mechanical strength, complete protec- 
tion for the wire and a positive seal against 
humidity effects. Each unit is wound on a 
ceramic spool and encased in a ceramic 
sleeve. Complete impregnation and care- 
ful aging insure maximum resistance per- 
manence of winding. Clarostat Mfg. Co., 

Inc., 285 N. 6 St., Brooklyn, N. Y¥ 
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LOW STARTING CURRENT MOTOR 


Polyphase induction motors in sizes up 
to 75 hp. and designed with high starting 
torque have been developed primarily 
for operating air conditioning equip- 
ment. They have a starting current about 
50 per cent, and a starting torque about 
150 per cent, of the respective starting 
current and torque of an ordinary 
squirrel-cage induction motor. Wagner 
Electric Corp., 6400 Plymouth Ave., 
St. Louis, Mo. 





AND THERE ARE ALSO— 


LEAD ANODES for chromium plating and 
other electrolytic processes have low elec- 
trical resistance, more even current distribu- 
tion at all points of the active surface and 
mechanical rigidity against bending and 
warping. Construction embodies a lattice 
type frame of strip copper, upon which is 
deposited and firmly bonded by a special 
process, a thin film of pure lead which serves 
as an integrally-homogeneous basis on which 
lead is built up to the desired thickness all 
over. A final treatment with a lead-burning 
flame consolidates the lead coating to maxi- 
mum density and assures freedom from 
porosity and blowholes. Securus Lead 
Products Co., 6410 Detroit Ave., Cleve- 
land, Ohio. 


ROUND COMPOSITION BELTING with 
an inner core made of strong flexible 
material does not stretch as much as leather 
belting and requires less maintenance. Its 
increased friction qualities make it possible 
to drive machines with less tension at higher 
rpm. thus saving on belting costs and decreas- 
ing bearing wear. It is of uniform quality, 
perfectly round, and does not require metal 
fasteners. Sudbury Laboratory, South Sud- 
bury, Mass. 
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CLUTCH-BRAKE COMBIN- 
ATION 


Lending itself to simple remote 
control 
meets the demand for a positive 
jaw action clutch having the 
flexible, smooth starting prop- 
erties of a friction clutch. Can 
be engaged at normal motor 
speed and gives smooth accel- 
eration, positive non-creep 
running and split second, disc 
brake stopping. Stearns Mag- 
netic Mfg. Co., 635 S. 28 St., 


facilities, this unit 


Milwaukee, Wis. 
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WATER-COOLED WELDER CABLE 


A water-cooled electrical connection between 
the secondary taps of a welder transformer and 
a portable welder gun delivers more current at 


the spot, provides better welds with lower 
maintenance costs and ample flexibility for weld- 
ing operations. Clark Controller Co., 1146 


METAL CLEANER instantly removes stains 
and oxides from copper, brass, bronze and 
other metals, except aluminum, iron and 
zinc. Albosence of abrasives makes it useful 
for rendering working surfaces chemically 
clean. A thin coat is applied with a brush, 
immediately wiped of with a wet cloth, 
then dried; it requires no rubbing. Contains 
no free acid or caustic and will not etch or 
harm the metal in any way even if permitted 
to dry on the surface. Cleans inaccessible 
crevices and leaves no powdery deposit. 
Rapid Electroplating Process, Inc., 1414 S. 
Wabash Ave., Chicago, Ill. 


SYNTHETIC-TYPE ENAMEL is suitable for 
brush, spray or dip applications producing a 
full, smooth, mirror-like finish. Its ability to 
air-dry quickly or to bake hard at 200 deg. F. 
provides opportunities to improve the 
quality and lower the cost of a wide variety 
of finished products. Versatile in applica- 
tion, it is available in a variety of attractive 
and durable colors for both metal and wood 
surfaces. Maintains its-toughness, gloss and 
color on exposure. Sherwin-Williams Co., 
101 Prospect Ave., N. W., Cleveland, Ohio. 


FLEXIBLE INSULATING TUBING contains 
no rubber, cotton, free carbon or sulphur, 
has outstanding physical, electrical and 
chemical properties, and possesses high di- 
electric and tensile strength. It is oil-proof, 
ozone-proof, non-aging, resists oxidation 
and moisture, and is unaffected by acids, 
alkalies, organic solvents and other chem- 
icals. It is made in sizes 0.50 M/M to 13 
M/M. It may be used over a wide range of 
industrial applications such as radio, signal- 
ling apparatus, motors, generators and elec- 
trical equipment. It is especially recom- 
mended for motor repair shops. Surprenant 
Electrical Insulation Co., 84 Purchase St., 
Boston, Mass. 


TRANSPARENT, HARD, METAL COAT- 
ING, not subject to climatic changes, pre- 
serves the original finish and brilliance of 
polished copper, brass, bronze and other 
metals. Easily applied with spray gun or 
brush. Bonwit-International Co., 545 
Fifth Ave., New York, N. Y. 


SELF-LUBRICATING METAL for bearing 
purposes, made by a special process involv- 
ing intense reactions at high temperatures, 
permits the combination of pure metallic 
lead and copper to be used in any desired 





E. 152 St., Cleveland, Ohio. 


proportion. Various grades of metal are 
thus obtainable for bearings, the choice 
being dependent on speeds and loads en- 
countered, for electric motor and generator 
brushes and for metallic packings under high 
temperature and pressures. Easily machined 
and wear resistant. Available in solid bars 
¥% in. in diameter and larger, in 12 in. 
lengths; in cored bars of 1 in. inside diameter 
and larger, and in any shapes to pattern or 
form that can be sandcast. Oman Metals 
Corp., 1750 W. Carroll Ave., Chicago, Ill. 


SYNTHETIC ENAMELS with short baking 
schedules have been developed to speed up 
production by reducing the time needed for 
product finishing. They set out of dust in a 
few minutes and at 325 deg. F. bake to a 
fine, uniform finish without discoloration in 
15 minutes. The finish is durable, resistant 
to marring, moisture, heat and ordinary 
household chemicals. Supplied in white 
and all colors for spraying or dipping. 
Maas & Waldstein Co., 438 Riverside Ave., 
Newark, N. J. 


CHEMICALLY TREATED BUFFS last longer, 
stand up against abrasive wear, and absorb 
polishing composition better, giving im- 
proved cutting and coloring action on the 
product being buffed. The chemicals used 
for treating the buffs, which are made of 
two types of square count cloth, include a 
hygroscopic element whose purpose is to 
absorb moisture from the air, fixing it in the 
cloth and giving a conditioned sheeting at 
all times. Hanson-Van Winkle-Munning 
Co., Matawan, N. J. 


INSULATION PLUS. Dipped or sprayed 
upon conductors or parts, this dielectric 
compound increases the insulation value and 
prevents leakage of current. Particularly 
suitable to high tension conductors in igni- 
tion, x-ray, radio, motion picture and sound 


devices. Surfa-Seal Laboratories, Inc., 221 
N. La Salle St., Chicago, Ill. 


LOWER COST ASSEMBLIES. Sheet metal 
fastenings without tapping plates, clinch 
nuts, cage nuts, bolts and nuts or upset 
threaded members by the use of a special 
type of fastening device. Only requires 
plain drilled hole in parts to reassemble and 
a plain screw with special clip. Prestole 
Devices Div., Detroit Harvester Co., 2679 
E. Grand Blvd., Detroit, Mich. 
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Always good for a hot argument when 

motor repair managers get together, the 

subject of contract service is a vital one. 

From a wealth of experience, successful 

experience too, Mr. O’Brien tells why he 

feels that it pays and some of the ways in 
which he has made it do so. 


Contract Repairs 


Suit Us — 


A\nd Our Customers 


OTOR repairing on a contract basis can be a 
ticklish business. I know that many shop 
owners deliberately steer clear of it, for when 

any question arises the burden of proof is almost always 
on the repair man. If a motor breaks down shortly 
after an inspection the customer wants to know why 
it wasn't anticipated. Or perhaps something goes wrong 
that is actually the customer’s fault and he doesn’t want 
to admit it. Unless these and other similar situations 
are carefully handled the shop owner will either find 
himself taking on unnecessary expense or else he will 
be losing customers. 

A few years ago we were doing general motor re- 
pairing together with contracting and installation work. 
\With well over two hundred motor repair shops in 
Metropolitan New York, however, competition was 
(and still is) to say the least, pretty keen. Conse- 
quently, it was becoming harder and harder to show a 
profit in this line of repairing. 

About the time when we were casting about for 
another anchor to the windward. a large refrigerator 
manufacturing company decided to shift their mainte- 
nance and repair work in New York City over to in- 
dependent repair shops. It seemed to us that if prop- 
erly managed, this type of business would make a good 
balance wheel for our other work. We decided to take 
the plunge. So, in addition to contracting and general 
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BY STEPHEN J. O'BRIEN 


PRESIDENT 
S. J. O'BRIEN SALES CORPORATION 


repair work we soon had several hundred service calls 
a day to take care of throughout Manhattan and a steady 
stream of refrigeration motors and compressors coming 
into the shop for repairs as well. 

Naturally, these required some radical changes in 
our organization. With a load of this size to carry 
we had to arrange for a controlling office to handle it, 
so we established a despatching system. As now set 
up, trouble calls come into a despatcher and call clerks 
over twenty-six telephone lines. Large cabinets with 
file cards for every installation, zoned and filed by street 
address for quick reference are at their elbows. Im- 
mediately when a call is received they can tell by ref- 
erence to this file just what type of installation is in- 
volved, what the maintenance contract calls for and 
what the terms of payment are. A number is assigned 
to the job; a call despatch ticket is made out and this 
in turn is given to the proper service man with a record 
kept of the time the complaint was received and the 
time the work order was given to the service man. 
When the job is completed, the service man turns in 
the work order which gives a complete report of what 
was done. The essential details are transferred from 
this work order to the proper file record card for fu- 
ture reference. 


DETAILED RECORDS SHOW COSTS 


ERHAPS I may say right here that I am completely 
sold on the necessity for very accurate and detailed 
records and especially so where contract work is con- 
cerned. For example, we have a day by day tabula- 


ERE the motor-compressor unit is run under 


actual operating conditions. At the left, 


an assembly undergoing test against vacuum and 
pressure. At right, the test board for the com- 


plete refrigerating unit. 
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tion which shows the number of household refrigeration 
service calls on COD, charge, warranty (where the 
repair maintenance guarantee is given by the manu- 
facturer on new boxes), and on straight contract. A 
similar record is maintained for commercial refrigera- 
tion calls. We watch these tallies pretty closely. So 
closely, in fact that I venture to say we can, in nine 
times out of ten, predict the number of service calls 
which will be received on the following day with an 
accuracy of five per cent. How do we do this? Well, 
comparison with last year’s data, known allowances 
for holidays and season of the year and, most important 
of all, anticipated temperature all play a part. This 
latter we get from a daily weather forecast sent to us 
by the U. S. Weather Bureau. This is of considerable 
help in adjusting our inspection load to periods of low 
anticipated service demand. Another valuable feature 
of this record is that it reveals any unbalanced factors 
that may be developing. Thus, if service calls seems 
to be decreasing but the average cost per call is increas- 
ing, we want to know the reason why. Yes, I believe 
that figures of some type such as this are necessary for 
a repair shop operator who attempts to enter the con- 
tract business on a large scale. There is apt to be so 
much fluctuation—even from day to day—that unless 
such facts are readily available, he could only guess 
whether his business was going ahead or falling behind 
as compared with previous periods. 

A word or two about our contracts. We not only 
have contracts for the maintenance of household refrig- 
erators but also for commercial refrigeration systems, 
motor driven blowers and general industrial motor in- 
stallations. These contracts naturally vary depending 
upon the type of service agreed upon. 

In our standard refrigerator repair agreement we 
agree to make a thorough inspection of the equipment 
at periodic intervals throughout the year and to make 
such repairs and adjustments as we deem necessary 
and desirable for the proper operation of the equipment 
either at the time of inspection or when called upon to 
do so by the owner of the equipment. 

In our industrial contract we agree to inspect, re- 
build, rewind or replace at our discretion and expense 
armatures, commutators, field coils, bearings, brushes, 
brush holders, brush holder systems, lead wires, etc., 
which have become defective during the period of the 
contract. Here again we maintain a periodic inspection 
of the equipment under contract. A full list of the 
motors to be serviced together with the control appa- 
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AMAGED motors pass down the repair 
bench in the background. In foreground is 
the automatic lathe used for cutting down 
commutators. At the right is part of the ready 


stock of rebuilt refrigerator motors. 


ratus and driven equipment associated with these mo- 
tors is made a part of the contract. Certain restrictions 
are necessarily added to the contract to provide for 
irregularities and additional hazards that may arise. 

Since a large proportion of our repair work is on a 
service basis with a flat amount paid for all repairs over 
a given period of time, it is to our advantage, as well 
as our customer’s, to keep these repairs down to a 
minimum. Careful inspections, the immediate correc- 
tion of anticipated trouble and a complete and thorough 
job on all repair work are, therefore, necessary. We 
cannot afford to take any chances with poor workman- 
ship or inferior materials. Every interruption or break- 
down in service is a potential source of irritation for 
the customer and expense to ourselves. 


ORGANIZED FOR EFFICIENT SHOP WORK 


LTHOUGH the majority of our service calls re- 

sult in the trouble being corrected in the field, 
there are always a considerable number of units which 
require complete overhauling. For this purpose we 
maintain two shops; one for the compressor and evap- 
orator repairs and the other for the motor repairs. And 
not only do we specialize in this way but each workman 
has been assigned to some particular type of repairing 
so that he becomes an expert on it. Here again we 
had to make some adjustments to take care of our 
contract business. A large volume of a relatively few 
types of motors and compressors coming in for repairs 
permitted us to establish procedures that resulted in 
minimum time for repairs. 

When a refrigerator job comes in, it goes to the re- 
operation shop which is the name given to the one 
handling compressor and evaporator repairs. Here 
the motor is removed and sent to the other shop for 
examination and overhauling. 

From then on every step is closely planned and ex- 
ecuted. First, the refrigerator unit is exhausted of 
its sulphur dioxide or difluoro-dichloro methane gas 
into a storage system where it is reclaimed. Through 
the drier, compressor and condenser the gas passes 
until in final liquid form it goes into two cylinders 
placed on scales which register the amount already in 
storage. It is of side interest to note that whereas on 
an outside job when the gas is removed from the system 
the drier is placed on the liquid or high pressure side, 
here in the shop it is placed on the gas or low pressure 
side. The reason is that a combination of gas and 
water forms a corrosive liquid that would soon put the 
storage equipment out of order so that it is necessary 
to remove the water before it gets into the system. 

Back now to the unit which is being partially dis- 
mantled. Part by part it is placed in a tank of strong 
cleaning solution, which is maintained at a temperature 
of about 180 deg. to 200 deg. F., there to soak for ten 
hours or so. Small units without the motor are soaked 

(Contimted on p. 84) 
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Authoritative engineering assistance to your own staff on 
such specific problems as bearing fits and installations, hous- 
ing requirements and designs, lubrication and preferred lubri- 
cants for every class of service — problems whose answers are 
known to Fafnir engineers because they’ve been solving them 
for 25 years — is one good reason for your choice of Fafnirs 
in the motors you build. 

Equally important is the extra measure of ruggedness to 
withstand shock, overloads and vibration — extra radial and 
thrust capacity — assured by Fafnir’s Balanced Design: larger 
balls in deeper races, yet with ring-thickness adequate for 
strength. Special types of sealed closures, available when 
necessary, assure carefree operation under conditions where 
other types of bearings would quickly fail. 

You’ll be interested in the booklet, “Better Motors with Fafnir 
Ball Bearings.” Send for a copy. The Fafnir Bearing Company, 
New Britain, Conn. 


BALANCED LINE ° MOST COMPLETE IN AMERICA 
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MOTOR CONTROLS 


(Continued from p. 46) 


Group A, Atmospheres containing acetylene. 

Group B, Atmospheres containing hydrogen or gases 
or vapors of equivalent hazard such as 
manufactured gas. 

Group C, Atmospheres containing ethyl ether vapor. 

Group D, Atmospheres containing gasoline, petrol- 

eum, naphtha, alcohols, acetone, lacquer 
solvent vapors, and natural gas. 

Of the above, Group D is the most usual type of 
hazard encountered but by no means the most severe. 
For protection against this hazard there is a wide range 
of motors and controls which are so constructed that 
an internal explosion of any of the gases or vapors of 
the nature specified may occur without causing such 
harm to the apparatus as to interfere with its success- 
ful operation. Such enclosures will neither permit the 
escape of flame nor allow sufficient generation of heat 
to cause them to become so heated that they will ignite 
the surrounding gas-ladened air. Such apparatus 
should however be used with caution as it is suited 
only to use under the specified conditions. 

Groups A and B present hazards so severe that none 
of the control manufacturers have yet attempted to 
standardize equipment to meet them. Group C condi- 
tions, although somewhat harder to meet than those of 
Group D, are less severe than those of A or B and 
some of the Group D apparatus has been approved for 
locations in ethyl ether atmospheres. Care should be 
taken in thus employing such controls to be sure that 
such approval has been given. 

To meet the requirements of the explosion-proof 
class, starter and control cases are made of heavy cast 
iron with joints which are accurately machined and 
wide enough to present tight, flame-stopping surfaces. 
Gaskets of any kind are not depended upon. Shafts, 
such as control actuating handles which project through 
the cases, must fit snugly in bushings of sufficient 
length (not less than one inch) to snuff out any escape 
of sparks or flame. The covers are fastened to the 
casings by heavy bolting and all wire entrances are 
tapped for rigid conduit, the holes allowing for at least 
five full threads. 

“This class may include such locations as some parts 
of dry-cleaning and dry-dyeing plants, pyroxylin plas- 


General Electric 









WITH COVER REMOVED 


ASSEMBLED 


tic manufacturing plants, spray-painting establishments, 
flammable-gas plants, varnish-manufacturing plants, 
distilleries, rectifying and blending plants producing 
whiskey and other alcoholic beverage liquors, plants 
producing industrial alcohol, and establishments or in- 
dustries involving similar hazardous processes or con- 
ditions.” (National Electric Code.) Gasoline handling 
and dispensing offers an extensive field of hazardous 
conditions of this class.* 

Class II locations are those in which combustible 
dust is, or may be, held in suspension in the air in 
sufficient quantities to produce explosive mixtures or in 
locations where it is impractical to prevent such com- 
bustible dust from collecting on motors, lamps or other 
electrical devices that are liable to be overheated be- 
cause normal radiation is prevented. 

Protection against this hazard is obtained by the use 
of dust-tight enclosures. For Class Il, Group G con- 
ditions these enclosures must have accurately machined 
joints and be constructed, in so far as possible, to offer 
but little opportunity for the collection of dust. Cases 
in which dust protection is provided by the use of 
gaskets are not approved by the Underwriters’ Labora- 
tories for employment under Group G hazards. 

The various groups of Class II hazards are: 

Group E, Atmospheres containing metal dust 

Group F, Atmospheres containing carbon black, coal 

or coke dust 

Group G, Atmospheres containing grain dust 

“This class may include such locations as some parts 
of flour mills, feed mills, grain elevators, starch plants, 
sugar, cocoa and coal-pulverizing plants, and establish- 
ments or industries involving similar hazardous pro- 
cesses or conditions.” (National Electrical Code.) 

Class III comprises locations in which easily ig- 
nitable fibers of materials producing combustibles 
are handled, manufactured or used and Class IV 
locations are those in which such materials are 
stored. The hazard in these classes is due to the 
ignition of this material in the air by the fibers be- 
coming ignited by arcing contacts, resistors, lamps 
or similar apparatus or from material which has 
collected on such apparatus being ignited by ex- 
cessive heat of the control cases. The demands of 
these classes may be met by the use of enclosing cases 
which will not allow the escape of any sparking nor 


*See, “Gasoline Dispensing—an Important Electrical Mar- 
ket,” ELectrtcAL MANUFACTURING, February, 1935. 
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Water-tight splash proof push button station (A). 
Dust proof heavy duty tumbler switches (B). 
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Out Screws 
With leaders in all branches of the screw-using industries 

changing from slotted screws to Phillips Recessed Head 

Screws, the American public is given another means of iden- 
1 tifying manufacturing initiative. 

In selling and advertising these famous makes, the Phillips 

Screw — small as it is—is given special attention. The fact 
” that it strengthens resistance against loosening, is free of jagged 
. burrs, and improves appearance — is considered potent sales 
is ammunition by manufacturers who recognize the public’s 

shrewdness in demanding ! ath 
a quality in even the smallest | a BIE Be bball stil 
: dailies REPORTED 50% SAVING IN ASSEMBLY COST 
: 2 OUT OF 3 REW CARS aie anpseniatieiecneetiyatieden 
* SPORT PHILLIPS SCREWS Head Screws replace slotted screws. 
e- 
Ds Asurvey of 1939 models shows Power drivers are used more frequently, since 
aS a preference for Phillips the recess in the screw head protects against 
= screws. Two out of three man- driver slippage. Operations can be omitted — 
ufacturers have decided that it | _— like driving pilot holes, removing crooked screws, 
a costs less to use Phillips. WOMEN HAIL SCREWS WITHOUT __ filing off burrs. 

BURRS FOR WASHING MACHINES Assembly cost savings up to 50% and more are 

ar- 


The recess in the Phillips Screw has reported by manufacturers in many industries. 
flat surfaces —no sharp corners. 


There is no shearing action— it is 
impossible to throw up burrs. 


GENUINE PHILLIPS RECESS— THE HEAD CAN’T SPLIT 


The taper and depth of the Phillips recess resulted from months of re- 
| search to determine the shape which would utilize the driver’s maximum 

turning power without sacrifice of strength in the screw head. 4 sizes putts 
of Phillips Drivers provide greatest efficiency for ws 
entire range of Phillips Screw sizes. 2 driver 


sizes fit diameters #5 to #16. THIS VALUABLE BOOKLET 


Shows how you can cut assembly costs 
immediately. Address one of the firms be- 
low for free copy. 


recessed head screws 


MACHINE screws & SHEET METAL SCREWS , wooD SCREWS P STOVE BOLTS 


U.S. Pat. on Product and Methods Nos. 2,046,343;-2,046,837: 2,046,839; 2,046 8407 2,082,085; 2,084,078; 2,084,079; 2,090,338 
Other Domestic and Foreign Patents Allowed and Pending 
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American Screw Co., Licensor, Providence, R. I. Corbin Screw Corporation, New Britain,Conn. Pheoll Manufacturing Company, Chicago, Illinois 
Chandler Products Company, Euclid, Ohio The Lamson & Sessions Co., Cleveland, Ohio Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Continental Screw Co., New Bedford, Mass. National Screw & Mfg. Co., Cleveland, Ohio Scovill Manufacturing Co., Waterbury, Conn. 


Parker-Kalon Corporation, New York, N. Y. 
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(Continued from p. 42) 


motor of the capacitor type was now decided upon, but 
none were available in the desired capacity and speed. 
The small motor engineering department then under- 
took the design of a 4%; hp. six-pole capacitor-run 
(capacitor always connected) which was to run at a high 
slip at about 900 rpm. The speed of the motor may be 
varied by varying the capacitance across its auxiliary 
winding. It was planned to run the blower with its 
blades backward curved at 900 rpm. to deliver 250 cfm. 
of cleaned air. Tests indicated that by reversing the 
motor and running with blower-blades forward curved 
the delivery was about 150 cfm. since the fan was less 
efficient when running in this direction. This affords 
a high and a low air delivery for the unit. The 
motor is mounted on a piece of 4 x 4 standard H-section 
which affords a rigid mount free from vibration. 

The high voltage transformer used in the earlier unit 
was of the direct turns-ratio type. In the event of a 
short circuit in the ionizer or the collecting plates either 
the rectifier tubes or the transformer would burn up. 
This necessitated fusing the primary of the trans- 
former. The new unit employs a magnetic-leakage or 
high-reactance type of transformer. In this trans- 
former, a short circuit on the secondary increases the 
reactance of the secondary so that the flux goes through 
a magnetic bridge thereby limiting the short circuit cur- 
rent to a value only slightly higher than full load cur- 
rent. This means that the unit can operate indefinitely 
with a short circuit in the collector cell without dam- 
age to either the rectifier tubes or the transformer. 

Previous designs had employed a mica plate capacitor 
with external discharge resistors. The Underwriters 
require these discharge resistors which bring the volt- 
age across the capacitor to a safe value in a few sec- 
onds. It was thought highly desirable to use a capa- 
citor specially impregnated in order to gain superior 
lasting qualities. It turned out that the porcelain bush- 
ing on a large capacitor was just the proper size in 
which to wind the section desired. The capacitor sec- 
tion was wound on a mandril, the mandril then with- 
drawn and the discharge resistors were slipped into the 
space formerly occupied by the mandril. The whole 
section is then placed in the porcelain bushing tube and 
“vacuum-impregnated,” being sealed on both ends by a 
metal cap. This construction also offered good material 
for a patent case. The capacitor may be seen on ac- 
companying photographs. 

Indication of the proper operation of the unit is 
given by a neon pilot lamp on the front of the cabinet. 

The center rod of the ionizing unit is insulated from 
the case (as shown in photograph). The current col- 
lected by this rod passes to ground through a 10 meg- 
ohm resistance. The voltage developed across this re- 


Ts power pack constitutes the high voltage power 
supply, transforming normal 120 volts ac. to 5600) | a 
volts ac., then rectifying the 60 cycle current to pulsat- “TRANSFOR 

ing dc. and finally smoothing the output to steady 7 7 = MER 
continuous current with low percentage of ripple. & 





sistance by normal operating current is sufficient to 
light the neon lamp. Failure of voltage or a short cir- 
cuit of either ionizing or plate voltage will cause the 
lamp to go out. 

The method used for grounding the unit is worthy 
of some consideration. The power pack frame, the 
motor frame, the motor capacitor case and the rails 
upon which the collector cell sits are all tied to a com- 
mon ground. The Underwriters’ Laboratories required 
a three-conductor supply cable with the third wire act- 
ing as a ground wire. In order to avoid a special 
wiring job for each installation, our wire suppliers 
furnished us with a special two-prong plug having a 
pig-tail coming out of the side of the plug. There is 
a jack, on the end of the pig-tail, which contains a 
brass plug, threaded on the protruding end. The base- 
board outlet to which the unit is to be connected will 
have either a brass or a molded plastic flush plate. In 
this flush plate there will be one or more metallic screws 
which secure the plate to the outlet box, which in turn 
is connected both mechanically and electrically with the 
conduit of the wiring system. This screw is then re- 
moved and the threaded brass plug on the supply cable 
pig-tail is put in its place. When connecting the unit 
the jack on the end of the pig-tail is slipped on over 
the brass plug and the ground connection is completed. 


FINISHED AS FURNITURE 


PPEARANCE of the previous model room unit 

was quite somber, inasmuch as it' had a sheet metal 
cabinet sprayed with dark brown lacquer. It was 
though that since the unit would probably go largely in 
the homes of the well-to-do it should present as good an 
appearance as a fine piece of furniture. This meant a 
cabinet made of wood or a steel cabinet with the grain- 
ing painted on. Previous shipping experience had 


shown us that rough handling might be expected on 

long shipments regardless of how the case was marked. 

Suggested designs and bids were submitted by several 
(Continued on p. 88) 
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NEMA STANDARDS 4-01 


Condensation of general information on 
Nema standards and definitions includ- 
ing suggestions for the proper selection 
of motors, types of drives, various kinds 
of protected motors and their definitions ; 
information regarding service factors, 
rated loads, torques, etc. Louis Allis Co. 


ELECTRICAL CONTACTS 4-02 


Drawings representing the types of sil- 
ver, precious metals and alloy contacts 
most commonly used; and a selection of 
materials to determine the ones best 
suited to the mechanical and electrical 
characteristics of the product. Fansteel 
Metallurgical Corp. 


HEATING UNITS 4-03 


Specifications and list prices of a wide 
range of electric heating units and heat- 
ing equipment, approved by Underwriters’ 
Laboratories and built to precision stand- 
ards, for more efficient and economical 
industrial applications. Westinghouse 
Electric & Mfg. Co. 


IGNITION ASSEMBLIES 4-04 


Construction details of a complete line of 
insulators and assemblies with electrodes 
and cables for oil burner service. Vit- 
rified by high temperature firing, both 
glazed and unglazed insulators resist oil 
and moisture. Isolantite, Inc. 


CONTROL APPARATUS 4-05 


Variety of sturdy and dependable resist- 
ance units, rheostats, battery charging 
equipment and control apparatus, with 
their descriptions, dimensions and prices. 
Schaefer Bros. Co. 


HOIST MOTORS 4-06 


Features of a complete line of crane and 
hoist motors available in open, totally en- 
closed or splash-proof construction, with 
sealed-sleeve ball or roller bearings. 1 
to 200 hp. intermittent rated. Westing- 
house Electric & Mfg. Co. 


DIAL THERMOMETERS 4-07 


Sensitive, accurate and durable indicating 
s have come into wide use 
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Executives, product designers, engineers . . . all those responsible for product development .. . 
may promptly secure any of the items listed here. Simply check those desired and mail the card. 


in many industries for routine tempera- 
ture indications because of their easily 
read dials. C. J. Tagliabue Mfg. Co. 


PANEL INSTRUMENTS 4-08 


Three and four inch, round and square, 
ac. and dc. ammeters, milliammeters, 
microammeters, voltmeters, single and 
polyphase wattmeters in surface and flush 
models. Roller-Smith Co. 


CONDUIT FITTINGS 4-09 


Convenient listing of types and sizes of 
threaded and no-thread malleable and ex- 
plosion-proof unilets, lighting fixtures, 
dead-end circuit breaking plugs and re- 
ceptacles, etc., for better wiring jobs. 
Appleton Electric Co. 


THERMOSTATS 4-10 


Wide range of compact, sensitive ther- 
mostats for direct operation of magnetic 
gas valves, stoker controls, relay sets, 
solenoid refrigerant valves, damper 
motors and other low-load low voltage 
equipment. Julien P. Friez & Sons. 


STANDARDS INDEX 4-11 


Compilation of titles and serial designa- 
tions of all A. S. T. M. standards and 
tentative standards, together with the 
volume references to the publications in 
which they appear. Ready reference for 
locating any specifications, test methods, 
recommended practices or definitions 
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covering a specific engineering material 
or subject. American Society for Test- 
ing Materials. 


MOTORS AND PRICES 4-12 


Dimensional and application data and 
price information on motors, generators, 
motor-generator sets, ventilating equip- 
ment, grinders, etc., arranged in simplified 
form for quick reference. Diehl Mfg. Co. 


MAGNETIC ALLOY 4-13 


Essential data regarding cast permanent 
magnets for loud speakers, electrical in- 
struments and similar applications with 
particular emphasis upon the newer types 
of high coercive materials. Crucible Steel 
Co. of America. 


BUSHINGS 4-14 


Standard drill jig bushings, of uniform 
accuracy to insure long wearing life, in 
a complete range of sizes from 0.055 in. 
drill to 1% in. hole size with three stand- 
ard lengths available for each hole size. 
Ex-Cell-O Corp. 


BLOWER WHEELS 4-15 


Wheel dimensions, performance ratings 
and suggested dimensions for housing 
scrolls for double-width, double-inlet 
blower wheels designed for warm air 
furnace blowers and similar applications. 
Torrington Mfg. Co. 
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CONTROL DEVICES 4-16 


Compact, up-to-date listing of electrical 
control apparatus including manual 
starters and controllers, magnetic motor 
controls, solderless connectors, multi- 
breakers, knife switches and fuse blocks. 
Trumbull Electric Mfg. Co. 


SPEED REDUCERS 4-17 


Specifications, mechanical modifications, 
dimensions and mounting positions of 
three styles and eleven different types of 
motorless speed reducers in sizes from %o 
to 7% hp., enabling the manufacturer of 
slow speed apparatus to select a unit 
which eliminates the need for expensive 
adaptor patterns. Janette Mfg. Co. 


MOTOR CARE 4-18 


Suggestions regarding the installation, 
care and adjustment of repulsion start 
induction and fractional hp. capacitor 
motors. Century Electric Co. 


PROCESSED CLAY 4-19 


Advantages and characteristics of a 
cleaner clay of increased fineness for in- 
corporation in porcelain enamel finish in- 
gredients. Grain size ranges from % to 
10 microns. Porcelain Enamel & Mfg. 
Co. 


PHOTOCELLS 4-20 


Discussion of two types of photoelectric 
cells for controlling numerous mechanical 
operations and chemical processes. High 
current output, permanence, instantaneous 
response and spectral sensitivity are de- 
scribed in detail. Weston Electrical In- 
strument Corp. 


FLUORESCENT LAMP = 4-21 


Characteristics of a new 100-watt fluor- 
escent lamp for general industrial light- 
ing which combines high output with 
high efficiency. A photometric rating 
chart, foot-candle table and complete 
specifications are also included. General 
Electric Vapor Lamp Co. 





GEARED DRIVES 4-29 


Uses, adaptations and developments of all 
types of geared drives for various in- 
dustries. Among the apparatus discussed 
are single, double and triple reduction 
gearmotors; single and double reduction 
speed reducers; open gearing, etc. West- 
inghouse Electric & Mfg. Co. 


RADIO PRODUCTS 4-23 


Selection of coils, chokes, inductances, 
transformers and trimmer condensers for 
incorporation within radio receivers. Cir- 
cuit diagrams serve as guides in design- 
ing a variety of receivers. DX Radio 
Products Corp. 


TESTING MACHINES 4-24 


Modern machines for testing plastic ma- 
terials are presented herein to acquaint 
the manufacturers and users of plastics 
with the available equipment for measur- 
ing characteristics of their products. 
Tinius Olsen Testing Machine Co. 


CLEANING METHODS = 4-25 


A historical review of the development 
of specialized cleaning methods and ma- 
terials, and how they have contributed in 
helping industry speed production and 
keep manufacturing costs low, is contained 
in a special issue of this firm’s house or- 
gan. Odakite Products, Inc. 


ALLOY STEEL 4-26 


Tabulations on hardening temperatures, 
torsional impact tests and hardening of 
large sections of an oil hardening steel 
which when heat treated develops high 
hardness and deep penetration, and has 
minimum distortion and freedom from 
cracking. Joseph T. Ryerson & Son, Inc. 


MOTOR DRIVE UNIT = 4-27 


How the efficiency of lathe, shaper, mill- 
ing machine, punch press, screw machine 
and other machines being driven by over- 
head belting can be increased with an in- 
dividual electric motor unit designed to 
eliminate the countershaft and overhead 
belting arrangement. Cullman Wheel Co. 
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FILTERS 4-28 


Actual cases of continuously cleanable 
filters at work in industry. Made in any 
corrosion-resistant machinable metal, the 
three types of filters operate over wide 
ranges of temperature, viscosity and 
pressure. Cuno Engineering Corp. 


HAND TOOLS 4-29 


Wide assortment of hand-controlled tools 
and accessories for grinding, drilling, 
polishing, sawing, cutting, carving, sand- 
ing and engraving on all types of ma- 
terials. Chicago Wheel & Mfg. Co. 


GEARMOTORS 4-30 


Why compact self-contained gearmotor 
speed reducers provide low-speed drives 
with high over-all efficiency and economy. 
Includes a table of ratings and speeds. 
Allis-Chalmers Mfg. Co. 


SCREW DRIVERS 4-31 


Operating features of a variety of models 
of automatic magazine feed screw drivers 
that set and spirally drive all sizes and 
types of either wood or machine screws 
at high speed. Reynolds Screw Driving 
Machine Co. 


SILVER CONTACTS 4-32 


Tabulation of a wide range of styles and 
sizes of silver rivets for good contact 
performance on both high and low cur- 
rent service and for applications requir- 
ing high conductivity or light pressure. 
General Plate Co. 


GEARS AND REDUCERS 4-33 


Precise engineering and dimensional data 
on single, double, two and four speed, 
and motorized speed reducers; bevel, 
miter, spiral, spur and worm gears; 
couplings, pulleys and V-belts; chains and 
sprockets. Ohio Gear Co. 


CONVEYORS 4-34 


How overhead conveyors save floor space 
and avoid congestion, permit straight-line 
production without costly rebuilding, pro- 
vide a steady and uniform flow of parts 
or finished products from one point to 
another, speed up production and cut 
costs. Link-Belt Co. 


FLEXIBLE SHAFTING = 4-35 


Flexible shafts, attachments, angle heads, 
handpieces, accessories, etc., reviewed in 
detail with ready guide to specifications 
and adaptation to product needs. Stow 
Manufacturing Co., Inc. 


HEAT CONTROLS 4-36 


Brief specifications of accurate and de- 
pendable controls for temperatures from 
minus 100 to 1400 deg. F. For use as 
limit or safety device or for controlling 
temperatures of liquids and gases. Bur- 
ling Instrument Co. 
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We'd like you as full of good spirits at your 
desks — content in knowing your problems in 
metal are capably looked after by Scovill. Plenti- 
ful examples of Scovill’s versatility can be found 
right in your bathroom— metal parts made to or- 
der exclusively for some other manufacturer or 
staple products sold throughout a field. 


Among them — parts for your weighing scale, 
parts for your blade-type or electric razor, your 
toothbrush container, the cap on your shaving 
lotion bottle, the plumbing, the socket shells in 
your electric lights, ete. 


Parts Made to Order from Base Metal 


You may make airplanes or radio sets or sewing 
machines... still Scovill can probably help you, 
for Scovill serves industry as an efficient source 







San Francisco, Los Angeles. 


APRIL 1939 


of supply for containers and closures . .. forgings 
... fabricated metal assemblies . . . screw prod- 
ucts ... drawn shells . . . stampings . .. multiple 
plunger machine parts — and similar quantity- 
ordered products. Also well served are customers 
who purchase Scovill sheet, rod, wire and tubing 
in brass, bronze, and nickel silver for use in their 
own cutting-up plants. 

“Masters of Metal,” describing these facilities and outlining briefly 


how they have been used to advantage by other leading manufac- 
turers,will be sent you upon request to 65 Mill St., Waterbury, Conn. 


MANUFACTURING COMPANY 
WATERBURY, CONNECTICUT 





Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit, Chicago, Cincinnati, 
IN CANADA: 334 King Street, East, Toronto, Ontario 
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MOTOR SPECIFICATIONS 





for designed-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 


Alternating current motors are identified in the “Current” column, by the following key: 


SINGLE PHASE MOTORS 


2—Split-phase 


3—Resistance-start 


4—Reactor-start 
5—Capacitor-start 


6—Capacitor (condenser) 


7—Series 
8—Repulsion 


9—Compensated repulsion 
10—Repulsion-start induction 
11—Repulsion induction 





POLYPHASE INDUCTION MOTORS 


12—Squirrel Cage 


a—Normal torque, normal starting current. 
b—Normal torque, low starting current. 
c—High torque, low starting current. 


d—Hisgh slip. 


2—Low starting torque, normal starting current. 





f—Low starting torque, low starting current. 
13—W ound rotor (slip ring) 
14—High cycle 
15—Synchronous 
16—Shaded pole 


SPECIAL PURPOSE MOTORS 


17—Two-power motors 
18—Torque motors (reversing-duty cycle) 






































































































































VOLTAGE . . . Manufacturers furnish standard vaiage motors (110-220, etc.) only, unless also indicated in “Low Voltage’ column. 
MOUNTING . . . All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 
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Specially-built machines for testing paper, thread, yarn, 
leather and numerous other materials are built by this 
manufacturer. They started using KON-NEC-TORS 12 
years ago and, to quote them: “Almost every machine 
we make requires an automatic control of some kind, 
and for that purpose we have grown to look upon 
KON-NEC-TORS as practically indispensable. 

“They are more often than not the very heart of the 
machine. We have found KON-NEC-TORS so reliable 
that we do not hesitate to send them out on machines 
going to Australia and many other distant lands. We 
know that KON-NEC-ToRS will function indefinitely 


without failure.” 

Small wonder that an ever-increasing number of users 
swear by these positive-acting switches. KON-NEC-TORS 
are wholly glass-enclosed and are unaffected by cor- 
rosive gases and fumes. Contact is always clean and 
positive. They furnish absolute protection against 
sparking .. . are forever maintenance-free . . . and last 
indefinitely. 

Complete details are included in the new KON- 
NEC-TOR bulletin No. 603. Write for a copy. General 


Electric Vapor Lamp Company, 887 Adams Street, 
Hoboken, New Jersey. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 


APRIL 1939 
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(Wool yarn for bearings) 
Westinghouse Elec. & 


(Automatic start switch on 
Mfg. Co. 


Ohio Elec. Mfg. Co. 
Peerless Elec. Co. 
Speedway Mfg. Co. 


Kingston-Conley El. Co. 
Leland Electric Co. 
Master Elec. Co. 


Hansen Mfg. Co. 
Haydon Mfg. Co. 
Holtzer-Cabot Elec. Co. 
Janette Mfg. Co. 

(Wool yarn for bearings) 
(Two-power 

A.C. 

S 

Smith Corp. 
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AIR CIRCULATOR MODEL E PIECE 3-BLADE MODEL 
Sizes: 20° - 24 cae Sizes: 8 ~ 10” 





/nen you use TORRINGTON Air Impellers you get the benefit of 


over fifty years of engineering experience and research in aerodynamics - a back- 


Ia e)5 1) 
. P 7 Pt ee | 10” - 12” « 14” - 16” 
ground which assures produéts that meet FULLY the exacting requirements of 


modern heating and air conditioning applications. Smooth and quiet in oper- 


ation, rugged in construction, perfect in balance, uniform in size - these qual- 


2 
ities, inherent in every TORRINGTON Fan Blade, will improve the perform- ‘The Jorrington Mfg. Co. 
ance and salabiliry of YOUR produc. Write for complete infortnation. Torri ngton ' Conn, USA . 
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LONG-LIFE 
MOTORS 


are individually-built! 


The diversified types of Star units necessi- 
tate custom-building whether your need is 
for a stock motor or a specially designed 
job. Yet, while superior craftsmanship and 
quality materials go into each Star motor 
the price is no greater than that of assembly- 
line production! Specify Star for service. 





Pl 


% Brake Motor—Brake can be built in for 
motors up to 15 horsepower. 


% Gear Motor—Worm 
gear right angle shaft built 
with AC and DC motors. 


*% Gear Motor—Vertical 
with drip-proof AC and DC 
motors from % to 75 
horsepower. 


Write for descrip- 
tive literature 
concerning the 
full Star Electric 
line of motors. 
it will be sent 
promptly on re- 
quest, with no 
obligation to you. 


STAR ELECTRIC MOTOR CO. 
BT ta ee Toy aR 


tart Lat ta @NTetTo Detroit New Orleans Pittsburgh 
Boston @Tran uri High Point New York St. Louis 
Buffalo Cleveland Memphis Philadelphia A PT Tier 















































MOTOR CONTROLS 


(Continued from p. 64) 


which will, when in use, become overheated. This lat- 
ter cause is often obviated by the employment of un- 
derrated controls in which the current-carrying parts 
will develop less than the normal heat for which they 
are designed when operated under rated conditions. 

Class III “may include locations such as some parts 
of cotton and other textile mills, combustible-fiber 
manufacturing plants, cotton gins, clothing manufac- 
turing plants, cotton-seed mills, woodworking plants 
and establishments involving similar hazardous proc- 
esses or conditions.” (National Electrical Code.) 

Class IV “‘may include locations such as warehouses 
in which are stored or handled combustible fibers such 
as cotton (including cotton linters and cotton waste), 
sisal or henequen, istle, jute, hemp, tow, cocoa fiber, 
oakum, baled waste, kapok, Spanish moss, excelsior, 
and other similar ignitible fibers.” (National Electric 
Code.) 

In addition to the proper selection of a motor and 
control that will operate successfully under the various 
adverse conditions to which they may be subjected 
there is a further responsibility on the part of the 
manufacturer of the machine, tool or appliance when- 
ever motor and control are treated as integral units of 
his product. This is the connection between the motor 
and its control which must be made in a manner suited 
to the type of protection which is required. 

For applications which do not come under the haz- 
ardous rating, the connection should correspond with 
the motor and control in the matter of protection, that 
is; dust-tight, water-proof, etc. Rules governing such 
connections are not laid down by the Code but for 
hazardous conditions the Code rulings applying to such 
connections are very rigid and must be complied with. 
For applications which are not intended to operate 
under hazardous conditions the same rules may be 
highly recommended and, if followed, will insure pro- 
tection of the connecting elements in a most effective 
manner. The following rules are however mandatory 
for all hazardous locations. 

For all groups of all classes of hazardous conditions, 
the connection between separate elements such as the 
motor and the control, push buttons or any other part 
of the equipment must be made in rigid conduit. All 
types of hazard-protected controls are provided with 
tapped holes for the reception of such conduit. In the 
case of Class I, the explosion-proof apparatus, there is 
a further ruling that the conduit, when entering any 
case, shall be screwed in to the extent of five full 
threads. This ruling applies also to all threaded joints 
and fittings. Fittings for explosion-proof equipment 
must be of a design especially intended to meet this 
condition while those for Classes II, III and IV should 
be of the dust-tight type. All control cases, other than 
those coming under Class I which must be explosion- 
proof, should be of the dust-tight type. 


N THE installation of Class I material, at all points 
where conduit terminates in an enclosure in which 
arcing or sparking may occur, such as motor terminal 
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WHEN BUYERS MAKE EXACTING 
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Ruild-in WESTONS 


A wide range of Weston Instruments 



















are now being “built-in” on machine 
tools, rectifiers, welding machines, 
radio transmitters, alarm systems, 
therapeutic and scientific apparatus, 
and wherever a close check on electri- 
cal quantities is vital to operation and 
control. There is also a Weston In- 
strument available for your built-in 


. requirements. Let us send full details. 
its 
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When the man who’s in the market for your equipment 
begins a point-by-point check-up, isn’t it natural that he 
start at the indicators and controls? And isn’t it equally 
natural that he rate the invisible, internal qualities by the 
external evidence of foresight and good judgment on the 
panel? » » » Throughout industry today, the name WESTON 
on an electrical instrument brings a quick gleam of recog- 
nition from keen-minded buyers. It backs up your “quality 
story” right from the start. » » » In service, too, a WESTON 
standing guard at the control point helps to protect your 
equipment from inexact operation. Frequently, it is the 
one connecting link between your customer and your 
reputation for building a safe, dependable machine. » » » 
There’s a WESTON Instrument for practically every “built- 
in” need. The WEsTON representative in your locality 
will be glad to aid you in choosing the model that can do 
the most for you. Weston Electrical Instrument Corpora- 
tion, 582 Frelinghuysen Avenue, Newark, New Jersey. 
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THE DIVERSIFIED 
TIME DELAY RELAY 


This instantaneous recycling unit gives 
a delay interval that ranges from a frac- 
tion of a second to several minutes. 
Especially designed for use on elec- 
trical machines and equipment, this 
device is available for use on AC or 
DC current. A great variety of timing 
effects are possible by circuit combi- 
nations. Contacts are positive snap 
action type, and simple field adjust- 
ment is made with a screw driver. The 
Agastat is unaffected by on 

dust, temperature, hu- 
midity or voltage fluc- 
tuations. Write for bul- 
letin N-4, giving full in- 
formation and technical 
details; no obligation. 
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boxes, switch boxes, circuit breakers, etc., the conduit 
must be sealed off by a sealing compound which is not 
affected by the surrounding atmosphere or by liquids. 
A most satisfactory compound for this purpose is one 
which is mixed with water and poured into the con- 
dulets, after which it hardens and presents a most ef- 
fectual seal. To hold this compound in place while it 
is still in the liquid state, a dam of special plugging 
fiber should be packed around the wires at the point at 
which the seal is to terminate. The depth of the seal 
must equal the inside diameter of the conduit and in no 
case be less than 5¢-in. 

Since many devices designed for use in hazardous 
locations are portable, they should have provision for 
cord and plug connection which must also conform to 
Code specifications. Portable cords for all classes, I 
to IV inclusive, must be either type S or type PA 
which is designed for hard usage and must be provided 
with an extra insulated conductor for grounding con- 
nection for all exposed metal parts of the appliance. 
This grounding connector has an outer green finish 
for identification. 

Receptacles and attachment cords for portables are 
connected as a part of a unit device with an interlock- 
ing switch so that the plug cannot be removed while 
the switch is in the “on” position, or by approved de- 
vices in which the circuit is broken in an enclosure. 
For Class I this enclosure must be of the explosion- 
proof type while for the other classes it must be dust- 
tight. Receptacles and plugs are polarized to provide 
a connection for the grounding conductor of the por- 
table cord. 

A typical illustration of an explosion-proof receptacle 
and delayed-action plug may be cited. The receptacle 
is mounted upon an explosion-proof condulet and the 
swing door, with free mounting, is spring actuated so 
that it automatically closes the receptacle as soon as the 
plug is withdrawn. The plug is provided with a rubber 
bushing which is compressed around the cord by a gland 
nut while, outside of the bushing, a cable clamp relieves 
the bushing and soldering plug from undue strain. 
Receptacle and plug are polarized. 

In order to remove the plug from the receptacle it is 
first drawn out to a point where the circuit is broken 
while the plug casing is still in its enclosing position. The 
current is thus cut off and any sparking or explosion 
that may result takes place within the enclosure. After 
this movement, and before the plug can be entirely 
withdrawn from the receptacle, it is necessary to move 
a locking lever, or in some types to make a partial turn 
of a rotating sleeve, before the plug is released. By 
the time this has been done the hot metal parts have had 
sufficient time to cool so that there is no danger of ig- 
nition of the gas-laden atmosphere which surrounds the 
various control parts. 


Among those organizations active in this field of “-tight and 
-proof” controls and devices, and including those to co-operate 
in the compilation of material for this discussion are: Adalet 
Manufacturing, Adapti, Allen-Bradley, Louis Allis, Allis- 
Chalmers, Appleton Electric, Arrow-Hart & Hegeman Electric, 
Benjamin Electric Manufacturing, Bonnell Electric Manufac- 
turing, Colt’s Patent Fire Arms Manufacturing, Crouse-Hinds, 
Cutler-Hammer, Electric Controller & Manufacturing, General 
Electric, Killark Electric Manufacturing, Leland Electric, Pyle- 
National, Ralco Manufacturing, Rowan Controller, Russell & 
Stoll, Sharpsville Boiler Works, Square D, Trumbull Electric 
Manufacturing, and Westinghouse Electric & Mfg. 
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All Comparisons Prove 


this Better Mica Insulation 








ONLY SUPER-MICANITE HAS 
ALL OF THESE SUPERIORITIES 


Compared with other built-up Mica insulations, you will 
find Super-Micanite : 

1. Physically denser and stronger. 

. Has less compressibility. 





. Does not form corrosive decomposition products. 

. Has greater dielectric strength and less surface leakage. 

. Stamping and molding tolerances can be held to micro- 
matic accuracy. 

6. Flexible Super-Micanite withstands immersion in oil and 

higher heats than regular flexible Mica. 


Ww bh Ww WN 


Check the chart for the various forms which Super-Micanite 
can be used on your products and we will gladly send samples 
for trial. 


ARMATURES, 
COMS, STATORS 





TRANSFORMERS 





CONTROL 
APPARATUS 





HEATING 
UNITS 





CABLES 


FURNACES 









WELDING 
APPARATUS 








X-RAY 
EQUIPMENT 


200 Varick St., New York; 542 South Dearborn St., Chicago; 
1276 West 3rd St., Cleveland. Birmingham, Boston, Cincinnati, 
Los Angeles, San Francisco, Seattle. Montreal, Toronto 





MICA INSULATOR COMPANY 


MICANITE . . . EMPIRE VARNISHED INSULATIONS . . 
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- LAMICOID LAMINATED PLASTIC MATERIALS 


































PAW UP 
WIRE 


IS EASY TO STRIP 


ITH a sharp knife, or wire-stripper, 


you can easily remove the single 
covering of Flamenol on this wire—and 
make connections in a jiffy. You thus 


save time. 





You save, too, in other ways. Space, for 
example. Flamenol has such high dielectric 
and mechanical strength that a single cover- 
ing serves both as insulation and finish; and 
the wire, for say 600 volts, is smaller in 


diameter than any other insulated wire. 































These and other unique properties—twelve 
colors, resistance to flame, water, oil, acids, 
and age—make Flameno! ideally suited for 
low-voltage wiring on such high-grade equip- 
You'll find that it 
will solve difficult wiring problems on your 
product. A G-E ca 
ble specialist will 
gladly help. Address 
nearest G-E 
office or General 


ment as machine tools. 


sales 


Electric Company, 
Department 6—201, 
Schenectady, N. Y. 


GENERAL && ELECTRIC 


520-150 








CAPACITOR AND MOTOR 


(Continued from p. 55) 


110 Volt Capacitors: etched foil; paper or paper- 
gauze separator. 

Same as Paragraph 1 except changes as follows: 
Starts: not more than 20 starts per hour, each start 
not over one second duration (except that not over 50 
times per year the capacitor may be on the line for 
periods not exceeding 10 seconds maximum). 

All other voltages : 

Same as Paragraphs 1 or 2 except that the voltage 
applied to the units during any service period may not 
exceed 10 per cent of the rating. 

Units in cans may be purchased with external in- 
sulation consisting of impregnated cardboard tubes or 
boxes, or the motor manufacturer may take care of the 
insulation problem himself. In some cases, internal in- 
sulation is furnished, but is normally considerably more 
costly. The insulation is designed to take care of prob- 
lems involving the structure of the capacitor, where the 
container is not necessarily insulated from the section. 

Units may be mounted directly on the motor frame, 
separately, or in such a way as to be subjected to forced 
cooling, in order to reduce the operating temperature. 

Tables 1 and 2 give a tabulation of the container 
sizes and capacity ranges available from a majority of 
capacitor manufacturers. 


IL. impregnated paper capacitors, or briefly oil 

capacitors, are available in the same variety of 
container and terminal structures as the electrolytic 
units. No cardboard types are used, however, since an 
hermetic seal is even more essential for oil than for 
electrolytic units. The usual voltage ratings are 165, 
220, 330, 375, 440, 550, 660, 880 volts and from a frac- 
tion to 1 mfd. to 100 mfd. Two types of capacitors 
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% VARIATION IN CAPACITY 
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Variation of capacity and power factor with 
temperature of typical oil condensers 
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Keep Your Products 


In the Quality Class 


with Bakelite Materials 


HERE is a proved way of providing top quality 
T:. electrical products priced for popular sales. 
Through the use of Bakelite materials, manufacturers 
of a great variety of electrical appliances and devices 
have been able to produce high quality merchandise 
... often with actual reduction in manufacturing cost! 


Richly colorful in appearance, smooth and pleasant 
to the touch, Bakelite plastics possess the unmistak- 
able earmarks of quality materials. They offer you 
better and more durable styling for practically any 
electrical device. 

For example, consider how Bakelite materials have 
lifted these devices from the staple to the quality class: 


(1) A distinctive shape, rich lustrous finish, and 
ease of production and assembly are some of 
the advantages gained by adopting Bakelite 
Molded for the base, standard, socket and re- 
flector of a modern desk lamp. 

2) Wiring devices gain the rich appearance of 
ivory when formed from Bakelite Urea ma- 
terial. 

(3) Wall thermostats become as decorative as 

fine clocks or radios, when housed in Bakelite 


Molded. 


There are hundreds of other types of Bakelite 
materials that can help you to keep your products in 
the quality class, from the standpoints of both styling 
and performance. Write for Portfolio 25 of booklets 
that illustrate and describe your many opportunities 
for sales-winning re-design with Bakelite Plastics. 





BAKELITE CORP( YRATION, 247 Park Avenue, New York Bakelite Molded provides unusual combination of design and 
Chicago: 43 East Ohio Street production advantages in manufacture of this modern desk lamp. 


BAKELITE CORPORATION OF CANADA, LTD., 163 Dufferin St., Toronto 


West Coast: Electrical Specialty Co., Inc., San Francisco, Los Angeles and Seattle 


Consult Bakelite Headquarters for Plastics 

More than 2000 Bakelite plastics are now available at this 
single, central source. There are phenolic, urea, cellulose- 
acetate and polystyrene materials...opaque, translucent and 
transparent plastics in a color range that rivals the rainbow! 
Here are some of the many types: 

SPECIAL CEMENTS LAMINATED STOCK INSULATING VARNISHES 
CAST RESINOIDS MOLDING MATERIALS BAKING-TYPE FINISHES 


BAKELITE 


soe on 
The regrered hase mots thoes above Sannguth moteral 


New decorative advantages have been The Barber-Colman Supertherm wall ther- ee ee eee 


added to prosaic wall plates, cube taps and = mostat is attractively styled at lerate cos ‘ y ~* 
table tbs by bradgcing them from Bake- ‘wih Dukcine Moliad howe, = PLASTICS HEADQUARTERS 
Urea Materia 
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VISIT THE BAKELITE EXHIBIT, HALL OF INDUSTRIAL SCIENCE, NEW YORK WORLD'S FAIR 1939 
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CARBON 
AND 
METALLIC 
PARTS 
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STOKES TABLET MACHINES 


de 


PRODUCE THESE PARTS 


Automatically ... at High Speeds 


Dry molding, or compressing, offers new opportunities to 
improve quality and lower costs . . . of parts made from cer- 
amics, carbon and metallic powders or other materials in 


powdered form . 


. . parts such as insulators and resistances, 


motor and generator brushes, carbon discs, iron cores, radio 
resisters, radio ‘getters’, alloy magnets, oilless bearings, 
socket bases, spacers, fish-spine beads, bushings, lightning 


arresters, etc. 


Compressed parts are accurate, dense, uniform in electrical 


and mechanical characteris- 
tics. They may be simple or 
intricate in design, minute or 
fairly large in size. 


Standard Stokes Presses are 
built in Single Punch and 
high speed Rotary models. 
They handle a wide range of 
work, produce highest qual- 
ity parts, automatically, at 
rates from 25 to 500 per 
minute. 


Investigatel Send samples or 
sketches for estimates. 


Stokes ''R" Press. 
to 5%" dia. Output up to 50 
per min. 





Molds up 


F. J. STOKES MACHINE COMPANY 


5996 Tabor Road Olney P. O. 


Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis. 
Pacific Coast Representative: L. H. Butcher Company, Inc. 









are available known as inductive and non-inductive. 
For commercial power frequencies inductive capacitors 
are standard. The inductance of such capacitors be- 
comes a factor usually above the audio range. 
Commercial oil capacitors are made by winding in a 
roll an assembly of paper and foil layers. Two alum- 
inum foils are used separated by two or more layers 
of kraft or linen paper. The foils are usually 0.00025 
in. to 0.00035 in. thin while the thickness of paper 
varies from .0003 in. to 0.0001 in. After winding the 
rolls are impregnated in oil in accordance with a manu- 


OIL CAPACITORS—RECTANGULAR CANS 
TABLE VI 47% in. x 3% in. 


HEIGHT 





165v 2290v 330v 375v440v 550v660v 880v 
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facturing routine, an important stage of which is thor- 
ough drying of the paper to remove substantially all 
moisture just prior to the admission of oil. 

Three types of oil are in use. These are of mineral, 
synthetic, or vegetable origin. They are characterized 
by extreme dryness and freedom from ionogen con- 
tamination. 

Oil capacitors are tested on a different basis than 
electrolytics. Oil capacitors are capable of withstanding 
much higher voltages than rating for short periods of 
time. At normal rated voltage a life test of 10,000 
hours of continuous operation may be expected. 

The behavior of capacitors with temperature varies 
with the type of oil used. Fig. 6 shows change of 
capacity and power factor with temperature. Syn- 
thetics oil such as pentachlor dyphenyl, shows a con- 
siderable drop of capacity at a low temperature. Vege- 
table oil units show least change and are preferred for 
the majority of motor applications. 
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@ One look at KIMPAK* and 
you can see why it protects 
merchandise against breakage, 
mars and scratches. It is snowy- 
white and clean as fresh linen. 
It is soft and resilient to absorb 
the shocks and jolts of rough 
handling. 


Start now to use KIMPAK. 
You'll find that it saves time 
and money. For KIMPAK is 
inexpensive, light in weight, 
easily and quickly applied 
without waste. 

Whether your problem is to 
protect fine finishes, glass prod- 
ucts or any other fragile mer- 
chandise, there is a convenient 
size and form of KIMPAK to do 
the job. Because it absorbs 16 
times its own weight in mois- 
ture, it More than meets 
government postal regulations. 


For a free portfolio of 
KIMPAK samples and further 
information mail the coupon 
today. 


* Reg. U. S. Pat. Office and Foreign Countries 


AS EASY TO USE KIMBERLY-CLARK CORPORATION 


NEENAH, WISCONSIN 
AS A PIECE OF : 
Sales Offices: 
STRING! KIMPAK* PaO CUT TO rote 122 East 42nd Street 510 West 6th Street 
ENDS MUSS AND ba Tet Ft New York City Ur et 


FUSS IN SHIPPING 


ROOM .. . . ey FREE 1939 Portfolio of Kimpax 


KIMBERLY.CLA 


i Neenah, 

















RK CORPORATION 


Wisconsin 
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Please send us the 





122 E! 42nd St 
» Los Angeles — 
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This Ohio Torque 
Motor releases the 
brake which is set 


by a spring. 


OHIO TORQUE/MOTORS 


many difficult problems 


@ The unique characteristics of Ohio Torque Motors 

adapt them to a great variety of situations where they 
perform with greater economy and reliability than solen- 
oids or pressure cylinders for controls and brakes. Quiet 
operation also is much in their favor. They can be 
installed to function efficiently and reliably by remote 
control. 


New uses are constantly being found for Ohio Torque 
Motors. Already they are extensively employed for 
releasing brakes, operating cams, turning valves, closing 
switches, operating controllers for acceleration or reverse, 
and similar functions. 


Ohio Torque Motors can be successfully used in any 
type of service where power must be applied to the point 
of stalling, without harming the motor. 


Ohio Torque Motors are built to endure in stalled 
conditions for 10, 25, 50, or 100 percent of an hour per 
hour without overheating. Ohio Torque Motors are 
usually found more economical than any other method 
of performing similar operations. Have you a problem? 


Send for literature describing these new motors 







MFG. CO. 


5905 Maurice Ave., Cleveland, O. 


OHIO MOTORS 


THE OHIO ELECTRIC 


A. GOOD DESIGN DEPARTMENT 


(Continued from p. 35) 
the tooling department. It is to be expected that the 
design group will take the responsibility for such 
changes as may be made. 

At the beginning of the actual production period 
there are usually many changes on account of unfore- 
seen difficulties. The design staff can render helpful 
service during these trying periods. Naturally, the en- 
tire resources of the organization will be thrown into 
these jobs as well as into the task of checking the actual 
production material against all specifications and per- 
formance requirements. 

Staff organization. Natural talents again indicate 
the selection of certain members to handle these de- 
partmental contacts and the fact that this occurs so 
frequently is regarded as sufficient basis for recom- 
mending the creation of staff positions within the design 
group. Men of unusual ability can be given greater 
range of authority and responsibility to facilitate the 
execution of these contacts. After sufficient periods of 
training, staff individuals may be assigned to different 
projects on their authorization by the management with 
the expectation that the staff men will stay on these 
assignments until completion of all engineering activi- 
ties. This segregation of responsibility for various 
projects is especially advantageous in that it places one 
individual in position to know all the details of any 
particular job. The various ramifications of the prob- 
lems thus come under the jurisdiction of one man who 
can be responsible for coordination of the program. 

As soon as approved production material is available, 
the design group can carry forward its usual function 
of securing approval from Underwriters’ Laboratories 
or any other similar governing body. This precaution 
is necessary only on those types of products that fall 
within the jurisdiction of such bodies. It is believed 
to be the duty of the design group to handle these mat- 
ters and render a final report to the management or 
to the sales division. 

In this description of design activities an attempt 
has been made to point out the many avenues into which 
design activities may lead, when the overall picture of 
the design functions are studied. It is only natural 
that associated departments should sometimes question 
what seems to them to be an unwarranted assumption 
of authority or jurisdiction by the design group. Many 
of the ramifications are not readily justifiable without 
adequate explanation and the progress of the design 
group in discharging its obligations to the management 
will depend largely upon the understanding that man- 
agement has of the assistance rendered by the group. 

The analytical abilities of the engineering design staff 
can be used to advantage in nearly every division of 
company activity. Progressive managements are recog- 
nizing the value of engineering analysis in many fields. 
Promotions from engineering staff assignments to posi- 
tions of increased responsibility in other divisions of 
company activity are not at all uncommon. Correspond- 
ingly, they are much to be desired by engineering execu- 
tives, for the infiltration of engineering experience into 
other lines of company activity create an ever-broaden- 
ing appreciation of design services. 
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Cncncienpabiili buyers of made-to-order screws 


and headed parts are discovering real savings in 
PROGRESSIVE cold upset products. They have found 
that many parts now milled from the bar can be 
headed efficiently and accurately with our modern 
equipment — at reduced costs. We invite you to 
submit samples or outline ideas to our specialists. 
Their advice — intelligently and promptly given — 
may show you the way to greater fastening economies. 
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Thermal Relays 


For silent relay action—where time delay is wanted or permissible—use 
Klixon Thermal Relays. 
tically every need, except those requiring instantaneous response. 
units have 30 second ‘‘on”’ and 30 second “‘off”’ time delay. 
on request. 


They provide prompt enough action to meet prac- 
Standard 
Special timing 


Being disc-operated, these units have no magnets or solenoids. 
quiet dependable switch action—without 
meet practically every requirement. 
Ratings are as high as 220 volts A.C. 

1 HP. Contacts can be normally 
open or closed. Complete units are 

easy to install. Operation is fool- 
proof. And prices are low. Write 

for complete information. 


SPENCER THERMOSTAT CO. 


You get 


hum or chatter. And they 


104 FOREST ST., 
ATTLEBORO, MASS. 
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You Save Time—no longer 
need time be taken to tie coils 
—a few winds of pressure-sensi- 
tive Scotch Electrical Tape and 
a firm permanent bind is made. 
No cotton wrapping is needed 
—leads are bound in. 


You Save Materials—the insu- 
lating properties of Scotch 
Electrical Tapes make further 
insulation unnecessary. 




























You Get Quality Results— 
proper heat resistance — in- 
creased leakage resistance and 
with less chance for leads to 
pull loose. 


The wide variety of Scotch 
Electrical Tapes offers a con- 
struction to meet your specific 
problem. Try them in your 
plant. A sample roll is yours 
for the asking. 












MINNESOTA 
The Ability To Produce 


Under one or mare of the fallowing U.S. Potente: Mes, 1357020, (775A, 1859986, 1814132, 1895978, 1950412, 1954805, Re. Now, 18742, 19L2R, 
Canadian Manufacturers and Distributors, CANADIAN DUREX ABRASIVES, LTD., 154 Pear! St., Toronto, Can. 


| SAINT PAUL 
! The Desire To Serve 


CONTRACT REPAIRS 





(Continued from p. 62) 


before dismantlement. Then, entirely free from rust, 
dust and grease and with hidden damage now coming 
to light, the various parts are routed to the specialists. 

The compressor proper is taken in hand by one man 
who pulls it to pieces, examines and measures each 
part for wear with a complete set of precision gauges. 
Where necessary, new parts are inserted and such im- 
portant wearing surfaces as the piston walls are care- 
fully lapped by hand to assure the even, accurate fit 
which is needed for high compression. 

Another man takes the needle valve seat, tests it and 
replaces worn parts. The flapper valve receives sim- 
ilar treatment. These are reassembled and with the 
float carefully balanced at its proper position on a 
special gauge and with compression and exhaust lines 
connected it is tested against known operating condi- 
tions of pressure and vacuum. 

Still another man is going over the condenser and 
evaporator systems carefully, checking them for such 
faults as leaks and obstructions. The automatic switches 
are also inspected at this bench. 

In the meantime, the motor is undergoing a thorough 
overhauling. If badly covered with dirt and grease it, 
too, is soaked in the strong chemical bath for several 
hours. Ordinarily, however, it is merely washed with 
a special cleaning solution. Apparatus used for this 
purpose has a storage tank underneath from which the 
liquid is pumped out through the hose onto the clean- 
ing platform. Here it is directed by hand over the 
motor and after performing its cleaning function it 
passes down through the drain into the filter and re- 
turns to the reservoir. 

If tests reveal that the windings are defective they 
are stripped down and the armature is given to one 
workman and the stator to another. Several special 
tools aid the rapid, accurate work. Where bearings are 
replaced, the new bushings are not hammered into place 
but a small press carefully pushes them into position. 
A line reamer is used for accurately reaming each 
bushing. In doing this the endplates are screwed on 
to the main frame while the reamer is inserted through 
both bearings first from one side and then the other. 
In this position correct alignment prevents any distor- 
tion of the bearing surface. 

An automatic lathe is used to turn down the commu- 
tators (about 40 per cent of the refrigeration jobs are 
de.) and a machine undercutter is used to cut out the 
mica and to provide clean, open slots at the end of the 
commutator segments for the new wiring connections. 

Wound field coils are kept on hand for refrigerator 
motor repairs since most of these motors are of a lim- 
ited number of makes and sizes. If new field coils are 
wound at the time of repair a gang winder is utilized 
which permits rapid winding and the elimination of 
hand stubbing where several coils would otherwise 
have to be soldered together. 

Both rotor and stator coils are then varnished, dipped 
and baked. A new cashew nut oil type of varnish per- 
mits deep penetration. Baking is at the relatively low 
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RELAYS 


WILL DO THE JOB BETTER 


Better because of forty years of relay building 
experience. 


Better because 
rigid inspections. 


Better because you get a relay for your particular 
need. 


“proving ground”’ tests supplement 


Write for 48 Page Catalog 


i Aut tic Electric Sales C ‘ 
Amer oe Van bees Oe SIGNAL MOTORS are sed in te 


Variable Centrifuge Machine Co. by Clay 
Adams Co., 25 E. 26th St., New York City. 


pip YoU TRY RAYMOND P 
FOR THOSE SPRINGS $ 


Here is one of many applications 
for fractional: horse power motors 
in which Signal specializes. If 
you want dependable, priced- 
right motors in the following types 
and power ranges: 


~ 
| ea Universal 1/500 to 1/10 H.P. 
, Induction shaded pole 1/250 


WS to 1/12 H.-P. 


send us your specifications, 
| Aa alae x Signal is a specialist in the small 
pal ea mney motor field, with a background of 
ee i sanncieel re motor production dat- 
ep) a rae 
RAYMOND Cu 


experience and engineer- 


ii SIGNAL ELECTRIC MFG. CO. 
ing brains to solve em 


Menominee, Michigan 
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Offices in all principal cities 


RAYMOND MFG. CO., CORRY, PA. 
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For the Designing and 
Engineering Departments 
of manufacturers making 
motorized machines and 

Equipment 





Max. Rating—1 hp. 
20 Amps. 250 V. AC only 
Single and Double pole 


THIS NEW SWITCH IS THE 
ANSWER TO YOUR 
SWITCHING PROBLEMS 


A switch of unusual construction and 
action, which provides exceptional per- 
formance, far beyond ordinary require- 
ments. 


Definite Advantages 


v¥ LONG LIFE 


y¥ SMOOTH AND POSI- 
TIVE ACTION 


¥ QUIET 

V¥ SLOW BREAK — SILVER 
CONTACTS 

v¥ PERFECT CONTACT 

v¥ LOW COST 


You should have the complete 
Data about this Type Z switch. 
Write for your copy to 


THE HART MANUFACTURING CO. 


HARTFORD, CONN. 









temperature of 230 deg. F., and lasts for about eight 
hours. A thermostatically controlled electric oven is 
used for this purpose. It is of interest to leave the 
refrigerator motor for a moment and to consider other 
types which may be subjected to moist atmosphere or 
actual dousings with water. Windings for these spe- 
cial jobs are first preheated for about one hour at 180 
deg. F., then dipped in varnish and baked for two 
hours at 230 deg. F. Another dipping is followed by 
further baking for eight hours and sometimes for ex- 
ceptionally hazardous duty a third dipping and a two 
or three hour baking is used. Remember that it is 
to our advantage to have these motors stay in operating 
condition as long as possible. 

An indication of how well this job is done is illus- 
trated by an incident that took place just after the hurri- 
cane last Fall. One of these special impregnated mo- 
tors was found in the basement of a large building still 
operating a sump pump while deep in water. Incred- 
ulously, the repair man shut it off and tried starting it 
up again thinking that a ground had opened up. But 
no, the submerged motor went right on running. 

Coming back to the refrigeration motor it is now 
reassembled and taken to the spray room, which is 
conveniently located between the two shops, and given 
a coat of black paint. Incidentally this spray room, 
being well ventilated with a large fan, is often used to 
air out open systems which still have enough gas in 
them to cause considerable discomfort. Then, the 
motor is placed under a final running test. A prony 
brake tests it for horsepower as well as pounds pull. 
And it may be stated that where the motor is to undergo 
a heavy cycle of intermittent operation this is to some 
degree simulated in a running test. Here a motor 
driven cam switch cycles the motor under test for 
on and off operation over short period of time to estab- 
lish its satisfactory condition. With these tests com- 
pleted the refrigerator motor is delivered back to the 
re-operation shop. Here, the entire compressor unit 
is reassembled with a repaired motor and placed under 
test. Working against a vacuum it must deliver a 
given number of pounds pressure in a certain time limit. 

Before the unit is sprayed with paint and filled with 
gas ready for operation it is dehydrated. One end of 
the system is plugged up and the other is connected 
through a copper tube to a vacuum pump. The whole 
unit is then placed in a thermostatically controlled elec- 
tric oven and heated up to 180 to 200 deg. F. The 
vacuum helps to remove the moisture by reducing the 
vaporization point. This is done with units which use 
sulphur dioxide gas as a refrigerant to avoid the for- 
mation of a corrosive liquid in the system. When the 
unit is dried out, it is filled with the proper amount 
of gas and again placed under a final running test. 

Every precaution that we know of is taken to make 
sure that they are in first class condition so that in 
cases where the motor and compressor have been com- 
pletely overhauled we consider them to be rebuilt jobs, 
not repaired, and virtually as good as new. 

It is important in a motor repair shop of any size to 
avoid unnecessary delays which result in wasted labor 
cost. This is particularly so where we have a more or 
less fixed income for this purpose. 

For example, we soon found out that failure to have 
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Fibre Ends protect cords—cut costs! 


Expensive metal bushings, formerly capping metal conduits, are now 
replaced by the new Brandywine fibre ends. Possessing great 
strength and lasting qualities, these fibre ends completely insulate 
the entrance of the cord or cable into the conduit. More important, 
the cord is also protected against wear or abrasion. 


Brandywine again cuts costs with this all-rag fibre material that can 
be tapped, drilled, threaded or formed into a diversity of uses. 
Write for samples today; there’s no obligation. Whether you fabri- 
cate your own parts from Brandywine fibre tubing as a base, or allo- 





iy | "1402 WALNUT STREET 


TAILOR 
MADE 


With an eye to the ultimate object of 
each motor requirement—with the 
aim to make brushes that are abso- 
lutely ‘at home" on the job and 
wear well, SUPERIOR CARBON 
BRUSHES mean RELIABILITY .. . 


HAIRLINE 
SPECIFICATIONS 


You will find that SUPERIOR BRUSHES conform with 
specifications of specific resistance, carrying capacity, 
peripheral speed, hardness and strength, to the most 
minute details—exact, correct, checked! 


LET US SOLVE YOUR PROBLEMS 


“ALL THAT THE NAME IMPLIES” 
9115 GEORGE AVENUE CLEVELAND, OHIO 
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cate the job to us, your insulation problem will be solved. 


BRANDYWINE FIBRE PRODUCTS CO. 


WILMINGTON, DELAWARE 





‘S*Clasps!’’ 


THESE tiny springs (designed to go into a circular 
jewelry clasp!) are composed of .007 phosphor 
bronze wire in 3 diameters. The head, 3 coils squared 
and reduced, constitutes one diameter—the body is 
a second diameter with extreme pitch—the end coil 
is still another diameter. No diameter held to less 
than .0005’’! That's tolerance with a capital T, but 
it's one of the things ‘Peck Service” offers the man 
with a complex problem. 


SEND FOR FREE SPRING BOOK 


— a treatise on the how and why of spring and screw 
machine part making. No charge, but please write on 
company letter head. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave. 


Plainville, Conn. 
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service—a reputation built on endur- 
ingly economical electric heat in every 
field of industry and the home. Build 
sales on the basis of this kind of per- 
formance. 
every sale—the profitable satisfaction 
that brings business. 

Try Chromalox units. From the 
extensive Chromalox line select the 


its size or the material to be heated. 
If the method of application or in- 


gladly give you the benefit of their 
broad experience. 


The illustrations show only a few 
of the many Chromalox standard units 
for electrically heating air, gases, 
machine parts, processes, liquids. 
There are many more, all described in 
the 64-page Chromalox catalog. 


@ Mail the coupon with your letterhead and 


Specific problem to Wiegand engineers. 
No obligation. 


eet 
a 


7530 Thomas Blvd. Pittsburgh, Pa. | 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 


NR 52 oaks ass aa cis 





Give your product electric heating | 
units with a national reputation for 


Insure satisfaction with | 


unit suited to your product, whatever | 


stallation is in question, refer the 
problem to Wiegand engineers, | 
specialists in electric heat. They will 


get your copy of this catalog. Bring any 


EDWIN L. WIEGAND COMPANY 


the right kind of parts on hand brought about serious 
delay. Consequently, we had to build up a large and 
adequate stock of repair parts of all types and these are 
constantly checked and kept up to a safe level. We 
learned by experience just what the maximum demand 
would be for the various parts. Then we have avail- 
able a standby supply of several hundred refrigeration 
motors of all- types completely repaired or rebuilt and 
ready for immediate replacement in the field—an abso- 
lute necessity for contract work. This stock of motors 
has a double function. It not only enables us to give 
immediate service on motor breakdowns but it also acts 
as a cushion which helps to level out the peaks and 
valleys that are bound to occur in our repair work 
throughout the year. 


HUS, in periods of rush work with a large number 
of motors to be repaired coming in, replacements 

can be taken directly out of stock while the damaged 
motors can be left to slacker periods for repairs while 
emergency work has the right of way. But here again 
ve found by experience that in certain types of motors 
it pays to repair them immediately for stock replace- 
ment because of the possibility of heavy demand. Of 
course, where a customer wants his own motor back 
we can give it to him, often within twenty-four hours, 
if necessary. 

Thus, we try to be ready and equipped for prompt 
and effective service on any kind of service call and 
what is more important to eliminate them as much as 
possible by preventive repairs. This year, ninety-six 
per cent of the contracts in force at the end of 1938 
were renewed, a pretty certain indication, I think, of 
customer satisfaction. 


TO MAINTAIN DUST-FREE AIR 


(Continued from p. 66) 


manufacturers. The cabinet finally selected (both on a 
basis of appearance and low cost) was of wooden con- 
struction with veneered walnut panels and 34 in. gum 
under the walnut veneer. The center panels are 
matched with the grain at 45° to the horizontal while 
the side panels of the cabinet front are of burl walnut. 
The inside of the cabinet is sprayed with a moisture- 
resisting paint in order to avoid warping and swelling. 
The unit is provided with adjustable glides for feet so 
that its height may be adjusted within limits to accom- 
modate a window duct through which fresh outside air 
is drawn. 

Another unit is available in an ivory finish and pro- 
vided with large casters for use in a hospital where it 
may be moved from room to room. 

The sides of the collector cell were made of a rust- 
resisting sheet steel which was cadmium plated more 
for appearance’s sake than for thwarting rust. The 
plates of the precipitating chamber were made of alumi- 
num in order to decrease the weight of the collector 
cell so that a lady could easily lift it out for washing. 
The damper (under the intake grille in photograph) 
was first made of steel, but was so heavy that adjust- 
ment in the up position was difficult. The use of alumi- 
num has obviated this difficulty. 
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PORCELAIN 


@ ‘We were told you could 
do the job right"’ is the type of 
recommendation that we have 
received time and again. Forty 
years in the business is proof 
that we are ‘delivering the 
goods’ as specified by the cus- 
tomer. Send us your specifica- 
tions covering Special Porcelain 
en dC ee eM) SEP trey 


AKRON PORCELAIN CO. 
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| ...1t was only a PEBBLE 
. but it Did the Job..! 
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ut it Did the Job..: 
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sf @ No larger than the stone from David's sling, yet 
in most fields of industry RELAYS by GUARDIAN 
- FRACTIONAL q p possess the power to finish many a gigantic task, 
7 - where, like Goliath's sword and shield, the mechanical 
id method is too bulky, too slow, too power-consuming, 
to prevail against problems which RELAYS by 
GUARDIAN take in easy stride. 
a 
n- Are you seeking a way to improve your product, 
m eliminate excessive mechanisms, make your machine 
re more responsive, more efficient, less costly, more 
z saleable? . . . Then investigate RELAYS. by 
it. 
oa GUARDIAN immediately. 
1g. Find out how innumerable types of con- 
so There Are Big trol units may comprise small relays, 
oe Possibilities in discs, contact combinations, stepping 
sat Stepping Relays : ; ois ; 
Providing Circuit switches, solenoids, auxiliary time delay, 
r0- Power Ranges 1/300 to 1/15 H.P. Control hitherto muting and holding relays, metal hous- 
it WI Designed specifically to solve your problems, these thoughtimpossible. ings and brackets and other special parts 
shaded-pole induction motors are guaranteed against designed for compactness every 
electrical or mechanical defects. Equipped with oil- ae sae 3 
ist- less, self-aligning bearings, and shafts of high carbon, part fabricated, tested and assembled in 
ore centerless ground steel. Coils are of highest grade Guasdion’ 
“he wire on special ray-stock paper cores. Workmanship one plant . . . Guardian s. 
é is precision perfect. : ‘ : 
mi- . ‘ : : 5 Ask Us To Make Specific Recommendations 
W. 
aia rite today for Bulletin 37 for detailed information. To Fit Your Special Requirements. Write 
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F. A. SMITH CORP. 


Rochester, New York 


Makers of ARCTIC AIRE FANS, EXHAUST FANS, PILOT BLOWERS, etc, 
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HE American Society for Testing Materials 
has recommended four grades of paper-base 
laminated insulation for use in electronic appli- 
cations. These four grades are usually fabricated 
by punching. 
Number 1 (G-E grade No. 2047) is suitable for 
noncritical insulation and is easily punched, 
even in the most intricate shapes. 
Numbers 2 and 3 (G-E grades No. 2008 and 2051, 
have excellent electrical properties 
and can be punched in intricate shapes with the 
most advanced punching technique. 
Number 4 (G-E grade No. 2029) is punched 
with so much difficulty that it is limited, more 
or less, to simple shaped punchings but has the 
highest possible electrical properties. 


The fabricated parts illus- 
trated are for critical pur- 
chasers whose requirements 
are exacting, both as to 
properties and fine work- 
manship. These purchasers 
rely on G-E Textolite and 
on General Laminated’s* 
ability to design fine punch- 
ing dies and to fabricate 
their parts accurately. 

For complete information 
and samples of the above 
punching grades of Textolite 
laminated write to General 
Laminated Products, Inc. or 
to Sec. B49, Plastics Dept., 
General Electric Co., One 
PlasticsAve.,Pittsfield, Mass. 

GENERAL LAMINATED 
PRODUCTS, INC. 


233 Spring St., New York, N. Y. 
3113-3123 Carroll Ave., Chicago, Ill. 


*G-E Textolite Distributor and Fabricator 
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Whats Coing dn- 


A.S.T.E. EXHIBITION SETS RECORD 


Notably increased in the number of exhibitors and products 
shown and reflecting a vigorous growth, the machine and tool 
progress exhibition of the American Society of Tool Engineers 
held concurrently with technical meetings of that organization 
indicated an alert attitude on the part of those engaged in major 
fabricating operations in American industry as well as on the 
part of those supplying the necessary facilities for such work. 
Almost filling Detroit’s large convention hall were 253 exhibits 
of more than 1000 products. Attendance exceeded 75,000. 

Significant among items displayed were new machine tool 
designs and parts for ready incorporation within such products 
to give new performance values with particular emphasis upon 
accuracy, flexibility, character of finish imparted and speed of 
operation. Notable, too, was the progress made in improved 
assembly products and devices which eliminate the need for a 
number of operations formerly considered necessary in fabri- 
cating work. Outstanding was the unusually alert interest 
shown by those attending this exhibition. Inquiries were 
numerous and closely related to realistic problems and many 
exhibitors commented upon the satisfactory character of the 
contacts made. 

Technical sessions of the society covered a symposium on 
mechanical surface finishing and a discussion of new develop- 
ments and their effect on the tool engineer. The former cov- 
ered grinding, honing, lapping, super-finishing, diamond boring 
and turning, as well as measurements of surface finishes. The 
latter session was devoted to demonstrable progress with hy- 
draulic units, gages, cutting tools and gear tooth finishing. 

Probably the dominant theme in both the technical sessions 
and the exhibition was the attention and thought being given 
to the newer types of improved finishing for various machined 
and ground surfaces. 

James R. Weaver, director of equipment, purchases, inspec- 
tion and tests, Westinghouse Electric & Mfg. Co., is the new 
president of the American Society of Tool Engineers. 





REFRIGERATOR CAMPAIGN LAUNCHED 


Consolidated Edison Company of New York, Inc. recently 
announced the beginning of a four months’ cooperative cam- 
paign for the sale of automatic refrigerators. Thirteen re- 
frigerator manufacturers will participate in this sales effort. 


NISA CONVENTION HIGHLIGHTS 


Among the topics to be discussed at the annual meeting of the 
National Industrial Service Association in St. Louis, April 17- 
19, are the wage and hour act; new shop practices and equip- 
ment; fractional hp. shop layout, organization and improved 
methods; certified repair shops—what it means to you; trends 
in motor design; and legislation affecting business today. 


MANUFACTURERS’ ORDERS MOUNT 


New orders booked by General Electric in the first two months 
of 1939 increased 25 per cent in comparison with bookings in 
the like period of 1938. Responding to this upturn in its orders, 
the company has restored salary cuts which it put into effect 
in April 1938 on all salaries in excess of $2000 annually. 

At the Norge division, Borg-Warner Corporation, Howard 
E. Blood, president, stated: “Production has been speeded up 
as far as possible to handle the heavy backlog of open orders.” 
At the close of February orders on hand indicated shipments of 
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QUALI’ the intangible, claimed by multitudes but wrought by few. 


A factor in future reckoning that governs the fate of man and his craft . . . 


Kingston-Conley, by specializing in fractional horsepower motors, are proving their axiom for 
quality. These long-life, heavy-duty motors have met with success because they are ‘individually- 
built’ for precision performance at all times; a degree of excellence that all products should have. 
If yours is a quality product, it will be well to add proper energizing. 





K-C Motors include single-phase, three- 
phase, and capacitor-start heavy duty 
power motors: also single and two-speed 
fan motors. They can be furnished with 
either bronze or ball bearings. 


KINGSTON-CONLEY 
ELECTRIC COMPANY 


North Plainfield New Jersey 





Here’s the AC RELAY that will 
DO YOUR JOB! 


Mercury to mercury 
break, only one moving 
part, high speed open- 
ing and closing, no ex- 
posed arc, maintenance 
free, ease of installation, 
and listed under Re- 
examination Service of 
the Underwriters Labor- 
atories, Inc. 


Type MPI-S. 
actual size, is a 
complete unit, 
ready for switch- 
board assembly. 
$5.00 list. 


Made in the U.S.A. by 
American Labor and 
Material. Covered by 
U. S. Patents granted 
and pending. 


Write today for full in- 
formation and details. 
No obligation. 
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H-B ELECTRIC/COMPANY, Inc. 
seuantnmntgaatn te 1 edemaaan DEVICES = 


2531 N. Broad St. i Philadelphia, Penna. 


Pulp Products Department 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York. N.Y 35 E. Wacker Drive. Chicago. Il 
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3x5” x 145” x 28)” 


on the market 


This breaker is also 
available in a 16 gauge 
metal housing with 
sprayed aluminum 
finish. Ample wiring 
space provided, 4 
knockouts and 4 
mounting holes in the 


back. 


Write for Catalog 39 


99 PLUM ST. 





Showing Complete Line 


HEINEMANN ELECTRIC CO. 


TRENTON, N. J. 





HEINEMANN 
“Fe, Cirk-it” 


for FRACTIONAL 
H. P. MOTORS 


Here’s lifetime protec- 
tion for small motors 
against burn-outs and 
locked rotors. It’s the 
only auxiliary breaker 
that provides any frac- 
tional rating between 
250 milliamperes and 35 
amperes. Magnetic con- 
tacts withstand short 
circuits far in excess of 


requirements. 


the ONLY 


Fully Electro-Magnetic 
Auxiliary Breaker 


Established 1888 





more than 50,000 refrigerators, ranges, washers and ironers 
during March which, if realized, constitute an increase of 169.5 
per cent as compared with March 1938. 


SALES ORGANIZATIONS MERGE 


Consolidation of the sales organization of Robertshaw Thermo- 
stat Company and its affiliate, the American Thermometer 
Company, has been announced by John A. Robertshaw, vice 
president and general manager, to increase the effectiveness 
and facilities of a sales-engineering service. H. T. Ryan, 
formerly Robertshaw sales manager, has been elected vice 
president and assumes managerial duties relating to the activi- 
ties of the two companies and another affiliate, Grayson Heat 
Control, Ltd. T. T. Arden, formerly sales manager of Amer- 
ican Thermometer Company, has been named sales manager 
in charge of domestic appliance control sales. 


PRINCIPLES OF DC. MACHINERY 


Fundamental and thoroughly basic elements regarding all 
types of dc. machines have been reviewed and clearly developed 
in “Direct-Current Machinery” by H. S. Bull, assistant pro- 
fessor of electrical engineering, University of Michigan, a new 
book published by John Wiley & Sons, Inc. Examples of cal- 
culations clarify many of the principles and formulae developed 
and should assist the novice as well as the more experienced 
engineer in their approaches to this discussion. 


LOWER PRICED RADIOS GAIN POPULARITY 


Consumer trend in radio sets since the beginning of the year 
has been toward the smaller type radio receivers in the lower 
price brackets. Those who are purchasing more expensive 
models are indicating preference for the combination set with 
phonograph attachment, dealers report. 

Development of two midget “2-in-1” tubes by the Arcturus 
Radio Tube Company is the latest achievement in the small 
radio industry. This combination of two tubes in one glass 
envelope reduces the amount of space necessary for tubes in a 
receiver, thus making for a smaller set. Following this de- 
velopment, Emerson Radio & Phonograph Corporation re- 
cently placed a midget radio receiver on the market, using the 
new type tubes. 


ENERGY OUTPUT ABOVE 1938 


Production of electricity by the electric light and power in- 
dustry for the week ended March 11 was 2,237,935,000 kw.-hr. 
compared with 2,444,014,000 kw.-hr. in the preceding week, an 
8.4 per cent decline, and 2,014,729,000 kw.-hr. in the like week 
























MEETINGS AHEAD 


April 5-7. Midwest Power Conference. Chicago, 
Ill. Dr. L. E. Grinter, Armour Institute of Technology, 
Chicago, Ill. 

April 17-18. American Zinc Institute. Annual 
meeting, St. Louis, Mo. Ernest V. Gent, 60 East 42nd 
St., New York, N. Y. 

April 17-19. National Industrial Service Associa- 
tion. Annual meeting, St. Louis, Mo. Stewart N. 
Clarkson, 420 Lexington Ave., New York, N. Y. 

April 18-20. Fourth Annual Machine Tool Elec- 
trification Forum. East Pittsburgh, Pa. Sponsored 
by Westinghouse Electric & Mfg. Co., East Pittsburgh, 
Pa. 

April 26-29. Electrochemical Society. Spring con- 
vention, Columbus, Ohio. Dr. Colin G. Fink, Columbia 
University, New York, N. Y. 

May 11-12. National Battery Manufacturers As- 
sociation. Spring convention, White Sulphur Springs, 
W. Va. W. J. Parker, 7 East 44th St., New York, N. Y. 

May 14-18. National Electrical Manufacturers 
Association. Spring conference, Hot Springs, Va. W. 
J. Donald, 155 East 44th St., New York, N. Y. 
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sonsider these points when you look for 
ae! . 
a. dependable source of spring parts: 


+ 


PROMPT, CERTAIN ACTION IN TOOLING UP 


AIVERIES TO MEET YOUR PRODUCTION 









NIFORM QUALITY FROM START TO FINISH 
“QNE SOURCE OF SUPPLY FOR MANY PRODUCTS 


“EFFICIENT PLANNING FOR GREATEST ECONOMY 


; Controlled quality from steel to finished part ts 
Barnes’ answer to the day’s demand for production and 
still more production. A modern steel mill owned and 
operated by Barnes is capable of producing stock for almost 
any requirement, every day, Large amounts are always on 


7 ee : Jeand for quick conversion into the kind of spring you need. 
Bre, LV , 


The Wallace Barnes Company . sristoL, connecticut 


DIVISION OF ASSOCIATED SPRING CORPORATION 


SPRINGMAKERS FOR MORE THAN THREE QUARTERS OF A CENTURY 


Chace Thermostatic Bimetal is 
the active element used in this 
control; it mechanically opens 
and closes a port by which it 
regulates the flow of fuel oil, 
thus the fuel flow responds to 
thermostatic demand. This design 
provides straight line movement 
with maximum power and witha 
minimumelectrical consumption. 
Four actuators of this type are 
satisfactorily operated by one 
“bell-ringing” transformer. 
Perhaps bimetal is the answer 
to your problem— Write Chace. 


W.M.CHACE CO. 


1608 Beard Avenue - - - Detroit Mich. 
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LAVITE 


A HIGH TEMPERATURE 
Steatite Cami 


NSULATION 


Possessing great mechanical 
strength and high dielectric 
value, this remarkable product 
is extremely resistant to heat 
shock. It has high electrical 
resistance at elevated tempera- 
tures. 






















Lavite is available in extruded 
tubes and rods—plain or thread- 
ed. It can be pressed in a di- 
versity of sizes and shapes — 
tapped, drilled, and machined 
to specifications. 


Our several formulae enable 
us to meet almost any require- 
ments. Send model or drawing 
for an estimate, no obligation. 
Our prices are reasonable, and 
our service is prompt. 



















D. M. STEWARD 
MFG. COMPANY 


Main Office & Works: Chattanooga, Tenn. 


New York Cleveland 
145 Varick St. 13000 Athens Ave. 





J. A. Tompkins * Kirby Company 
New England 
Chicago 179 Melrose Ave. 


549 W. Randolph St. 


Los Angeles 
4116 Avalon Blvd. 
Electrical Manufacturers 
Supply Co. 


Needham, Mass. 





























Insure Longer Life for Heating 
Elements --- by insulating with 


Y-26 HIGH HEAT 


MICA PLATE 


High heat appliance elements never have heart failure when 
insulated with Y-26—for this exclusive built-up mica plate is the 
equivalent of natural mica, Electrically, Thermally, Mechanically 
and in Resistance to Moisture. 

Y-26 has solved a multitude of the toughest insulation problems 
for appliance manufacturers throughout the country . . . reducing 
production costs . . . improving product performance. 

Regardless of the type of appliance you manufacture, Y-26 
will meet your every demand. We'll gladly prove it to your com- 
plete satisfaction. Send for detailed information and test samples. 


NEW ENGLAND MICA COMPANY 
Incorporated 
WALTHAM, MASSACHUSETTS 


Ifadditionalcoiloutput 
is your problem... 
Write P. O. Box 1605, 
Providence, R. I. for a 
bulletin describing the 
new ‘‘Duo-Matic’’? — 
which winds up to 28 
coils at once. 





UNIVERSAL WINDING COMPANY 


DUO=MATIC COIL WINDER 


ONCE... 


WINDS UP TO 28 COILS AT 
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| of 1938, a gain of 11.1 per cent. 














According to figures released 
by the Edison Electric Institute, total output in the three weeks 
ended March 11 amounted to 6,707,639,000 kw.-hr., 10.2 per 


| cent above the 6,081,814,000 kw.-hr. produced in the comparable 
1938 period. 


NISA REVIEWS MOTOR MARGINS 


One of those subjects slated for active discussion at the 
coming convention of the National Industrial Service Associa- 
tion to be held in St. Louis, April 17-19, will be the margins 
involved in the distribution of electric motors. A factual sur- 
vey by the trade relations committee of NISA has been devel- 
oped upon the basis of a membership questionnaire and those 
discounts “required by its members to properly perform their 
functions as distributors” have been compared. 

The survey groups severally, those franchise dealers with 
exclusive territories who carry stock, those franchise dealers 
with exclusive territories who do not stock motors, and those 


| brokers selling any make of competitive equipment. The 


motors have been classed as fractionals, 1-200 hp., and over 200 
hp. Thus, for fractionals the dealer who carries stock rates 
(by weighted average) a 40 per cent discount; the dealer with- 
out stock wishes 35 per cent and the broker 15 per cent. For 
motors of 1-200 hp. the corresponding figures are 35, 30 and 
10 per cent. 

For the purposes of this discussion, a franchise dealer is de- 
fined as one who aggressively promotes the sale of the products 
of a single manufacturer or of more than one non-competitive 
line of manufacture, and he is assumed to furnish an adequate 
sales engineering coverage and facilities for servicing of equip- 
ment sold. The broker is defined as anyone selling any make 
of competitive equipment with the functions of sales promotion, 
engineering, servicing, etc. eliminated. 


COMMERCIAL LABORATORIES ORGANIZE 


Aiming to maintain testing, research, inspection and the 
laboratory art as a whole upon a high plane, and to conduct 
their operations in such a manner as to insure competency and 
reliability in whatever they may undertake, leading research 
and testing laboratories of the country have mutually bound 
themselves together in the American Council of Commercial 
Laboratories. In the services of the members of this council, 
producers have access to independent determinations of the 
value or performance of their products, of importance for 


| production and selling purposes; and purchasers find a means 
| of insuring compliance with specifications and of selecting 
| products which best serve their purposes. 


Headquarters of member laboratories are located throughout 
the United States with branches and inspection stations in 
all important cities and industrial centers. Membership in 
the council is open to any commercial laboratory which quali- 


| fies in the requirements set up in the by-laws. 


| ULTRA-SHORT WAVE APPARATUS DEVELOPED 


Invention of the “klystron” ultra-short wave radio apparatus, 
which sends and receives on wave lengths as low as ten centi- 
meters (four inches) at efficiencies not previously attained, has 
been hailed as the most important advancement in radio since 


| the audion tube. The klystron, invented by Russell H. Varian 
| and developed by a Stanford University group including Sigurd 


F. Varian, Professors William W. Hansen and David L. 
Webster, is a new type of ultra-high-frequency generator and 
receiver working on different principles from those of the 
ordinary vacuum tubes. Because they are not reflected from 


| the upper atmosphere, ultra-short waves can be made to serve 


many purposes in the fields of aeronautical and marine navi- 
gation and of telephone, telegraph and television communica- 
tions for which long waves are not suitable. 


PHILCO DISPLAYS NEW PRODUCTS 


| Introduction of a new line of products took place at the mid- 
| winter convention of the Philco Radio & Television Corpora- 
| tion, held in Palm Beach, as well as at a recent New York 
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A superior product or service is behind every 
r- business success. And the absurd part of it is that 
I- your product has to be only a /itt/e bit better than 
. your competitor's for it to sell a lot better. 
More and more manufacturers of electrical products are find- 
th ing that IT PAYS co use Spring-Action Attachment Plug Caps. 
rs They increase operating efficiency; eliminate the costly prob- 
se lem of merchandise which is returned because of faulty con- 
= tact... they put an end to unnecessary service calls; burned 
0 out equipment; and demonstration failures... because the 
e patented Spring-Action Blades make positive contact at all ee ee 
af times ... even in worn outlets. And there is a complete line coral. jrensgeb 
id of Spring-Action Plugs for electrical manufacturers. aad 
So don’t delay Investigate immediately and learn why Spring- 
- Action 1s the most efficient, most successful plug on the HN 
market today. Your inquiry for samples and prices is invited. i 
y 
: The one, the only, the original Do ee 2 ae 





Spring] tion 
- wn oa enw 


ATTACHMENT PLUG CAP 
ALLIED ELECTRIC PRODUCTS, Inc. 


76-82 Coit St., Irvington, N. J. 626 West Jackson Blvd.. Chicago, III. 













SPRINGS STAMPINGS 
WIRE FORMS 
UX GO Pa 





Ya 

















- HITCH YOUR PROBLEM TO A * 
L. THERMOLAIN 
: ESTAR PORCELAIN | “™: 
he There’s a STAR PORCELAIN to fit your need, LAVOLAIN 
m : ; : 3 whether it be heat or moisture resistance, mechanical se 
-" Every piece illustrated represents a design a d — ay 
i or production problem solved. Hubbard has Saree a veal VITROLAIN 
a made thousands of parts like these in all kinds = your qpeciientons or Uuepeints. f 
c of shapes and materials. NU mat 
Hubbard experience, skill, and extensive : a 
faci ae can work out the part best for iy 
your job. COMMERCIAL 
a PORCE OMPANY WHITE 
be HUBBA . es. P. M. HUBBARD J. A. HUBBARD. Secy. 
4. i 41 Muirhead Ave. TRENTON, N. J. 
: M.D.Hubbard Spring Company 
k G00 CENTRAL AVE Fortine thee MAKERS OF ELECTRICAL PORCELAIN SINCE 1899 
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Pioneer Molders 
to the 


Electrical 
Titehiniemy 


Covering complete line of COLD MOLDED 
high heat resisting insulation 


PHENOLICS UREAS 
CELLULOSE ACETATE 


American Insulator 
Corporation 


New Freedom, Pa. 










HEATED 
HOSES 


Thermostatically 
Controlled 










CONVEYING 
& APPLYING 
- - Melted 


Compounds, 


Oil, etc. 


Designed to carry melted compounds from heater to point of use, 
and to maintain it at the correct temperature throughout. . . . Built in 
rigid or flexible styles, with full-length heating under accurate 
thermostatic control to meet your specifications . . . fitted with 
heated nozzles for final application of material. ... Approved by 
Underwriter's Laboratories. . . . Has many applications and uses 
that solve production problems, cuts costs, speeds operations. ... 
Tell us about your problem and let us tell you how we can help you. 


FOR USE WITH 


Sta-Warm Electric Compound Heaters which offer precise, thermo- 
statically-controlled, uniform heating of compounds, with low- 
heat concentration and complete melting . . . with heated, non- 
clog, non-freeze outlets, in interchangeable sizes. Sta-Warms 
are built to heat any compound; in any size or shape; to any 
heating specifications. Ask us for the facts today. 


STA-WARM ELEC. CO. 565 N. Chestnut St., Ravenna, 0. 


>! 


























exhibit for dealers of the metropolitan area. A complete line 
of refrigerators providing more quickly usable space, three 
new types of portable air conditioning units, ten radio models, 
together with a line of dry batteries and auto radios were an- 
nounced by Larry E. Gubb, president of Philco. A new 
portable television transmitter, which has a projection range 
of 10 miles, had its first display during the convention. Mr. 
Gubb called attention to the fact that with radio, phonograph, 
television, air conditioning and refrigeration, Philco now has 
a complete all-year line to offer. 

In the washing machine field, Philco Distributors, Inc., New 
York division, is offering a washer at $39.95, an approximate 
50 per cent reduction from the previous price. Adding to its 
line of electrical household appliances, the company is now 
carrying for the first time a line of kitchen sinks and cabinets 
and ironers. 


APPLIANCE SALES DECLINE 


Oil Burners. Department of Commerce reports show total 
shipments for January to have been 8,738 compared with 8,824 
in the previous month and 6,338 in January 1938, a 37.8 per cent 
increase. 

Mechanical Stokers. Factory sales reported to the Depart- 
ment of Commerce amounted to 3,587 for the month of January 
in comparison with 4,971 for December 1938 and 2,423 for Jan- 
uary 1938, a decrease of 27.8 per cent and an increase of 48 
per cent respectively. 

Refrigerators. Domestic household units sold during January 
totaled 140,052 compared with 44,410 in December 1938 and 
97,641 in January 1938, gains of 215.3 and 43.4 per cent respec- 
tively, according to the National Electrical Manufacturers 
\ ssociation. 

Washing Machines. January shipments reached 109,909, 62.8 
per cent greater than the 67,502 units shipped in December and 
an increase of 51.3 per cent over the January 1938 figure of 
72,611 as reported by the American Washer and Ironer Manu- 
facturers Association. 

Ironers. Shipments for January amounted to 8,208 against 
9,210 in December and 8,967 in January 1938, decreases of 10.8 
and 8.4 per cent. 

Vacuum Cleaners. Sales in January totaled 102,599, accord- 
ing to figures of the Vacuum Cleaner Manufacturers Associa- 
tion, compared with 126,153 in the preceding month and 124,760 
in January of last year, declines of 18.6 and 17.7 per cent. 


COMMITTEE FORMED FOR CORROSION STUDIES 


To serve as a clearing house and coordinating agency for in- 
formation on experience and work in progress in the field of 
corrosion and corrosion prevention, the American Coordinating 
Committee on Corrosion has been organized by a number of 
technical societies and other organizations engaged in the study 
of corrosion. As its first step the committee is compiling a 
list of names and addresses of those working in the field of 
corrosion in this country, together with information as to their 
special interests and current programs of corrosion studies. 
Such information will be of assistance both to individual 
workers in the field and to various technical and industrial 
organizations that plan and carry out corrosion studies of many 
different kinds. 


MACHINE TOOL INDEX RISES 


Domestic machine tool orders gained once more over foreign 
business, bringing the combined index from 150.8 in January 
to 167.1 in February, indicating the strength of current demand 
for machine tools. According to the National Machine Tool 
Builders’ Association the three months’ average index rose 
to 154.8. 


GUIDE TO FRACTIONAL HP. MOTORS 


Impartially reviewed upon the basis of progress within the art 
and without limitations of manufacturer sponsorship, a new 
book “Fractional Horsepower Electric Motors” by Cyril G. 
Veinott has been published by the McGraw-Hill Book Com- 
pany. Starting with basic principles and proceeding fairly 
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These self-starting hysteresis shaded-pole syn- 
chronous motors are built for commercial 
voltages and frequencies in diversified speeds 


from 3 R.P.S. to 1 R.H.P. Write for details. 
Haydon Mfg. Co., Inc., Forestville, Conn. 










THE HILLIARD SINGLE- 
REVOLUTION CLUTCH 


An automatic clutch for intermittent 
and positive drive. 

Especially valuable for cutting or 
punching operations, packaging ma- 
chinery, etc. 

Simple trip makes it suitable for me- 
chanical, electrical or manual control. 


Write for booklet giving full information 


THERE'S A HILLIARD CLUTCH FOR EVERY JOB 
OVER-RUNNING... FRICTION... SINGLE REVOLUTION... SLIP... SPECIAL 


THE HILLIARD CORPORATION 


106 WEST 4TH ST. ELMIRA, N. Y. 





CLASSICAL 


We can think of no 
better word than 
Classical to describe 
the attractive sym- 
metry, eye-pleasing surface, and scientific accuracy so harmoniously 
combined in this electrical control panel. 














Grammes is equipped to satisfy all your specifications to the letter, 
no matter how un- 
usual or exacting they 
may be. Phone, wire, 
or write for full par- 
ticulars—today 





“MASTER CRAFTSMEN I METAL 





L. F. GRAMMES & SONS, INC. “fase 


Representatives in 
all leading cities. 
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393 UNION STREET, ALLENTOWN, PA | 


ANNOUNCING 
the NEW 


MULTIFLEX 


Instantaneous Reset Timer 





Where exacting service is demanded of a multi- 
circuit reset timer, the new MULTIFLEX Instan- 
taneous Reset Timer provides the answer. 


The MULTIFLEX line has recently been com- 
pletely redesigned and now incorporates such 
important features as synchronous motor drive, 
convenient and accurate timing adjustments on a 
calibrated scale, oversize contacts and a wide 


timing range. 


The standard MULTIFLEX is designed to control 
a manufacturing process requiring either one or 
two external circuits, but special models have been 
built to control many circuits, even up to fifty. IF 
extreme accuracy of timing is desired, vernier 


adjustment members are available. 


Eagle engineers are eager to aid you and will 
welcome an outline cf your problems. Request 


Bulletin No. 260. 


MULTIFLEX timers are fully protected under issued and pending 


EAGLE 


SIGNAL CORPORATION 


Moline Ilinois 








You Can REDUCE COSTS and 
IMPROVE YOUR PRODUCT 
By Using SPECIAL MOTORS 


Because Your 
Assembly Costs 
Will Be Lower If: 


1. The motor has 


been designed to 
fit. 


2. Machining of 
motor parts is 
accurate. 


Improved Cus- 
tomer Accept- 
ance If: 


1. The motor is a 
part of your de- 
sign instead of a 
makeshift. 


2. The motor op- 
erating character- 
istics insure 
trouble-free 
service under all 
conditions. 


You Can't Get These Advantages In Standard Motors 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 








BASES OF LUSTROUS BLACK BAKELITE 


screw tightly onto the threaded stem at the 
bottom of these graduates and provide an 
attractive, steady foundation that will not readily 
chip, crack nor break. They are not affected by 


acids, alkalies or water. 


Sets of three graduates with bases may be 
obtained free by Abbott Distributors with 
regular orders for merchandise from Abbott 
Laboratories, No. Chicago, Ill. The set consists 
of a 1-ounce, 2-ounce and 4-ounce graduate 
with bases—each graduate certified for accuracy. 

The Bases are molded by 


CHICAGO MOLDED PRODUCTS CORP. 


1024 No. Kolmar Ave. 






Chicago, U.S. A. 








rapidly to the more involved phases of application, specification 
and integration within the final product, the author has pre- 
pared a highly competent discussion which not only covers 
fundamentals but satisfies the requirements for more advanced 
work by responsible engineers. 


WESTINGHOUSE CREATES NEW DEPARTMENT 


To develop the commercial possibilities of scientific and military 
equipment, Westinghouse Electric & Mfg. Company has estab- 
lished a research products department of the radio division at 
the Baltimore works, with C. M. Hobart, former manager of 
radio sales, in charge. 


NEW CORPORATIONS ESTABLISHED 


Assets, manufacturing facilities and complete line of the Cedar- 
burg Mfg. Company has been taken over by the Kiekhaefer 
Corporation, a new company formed by Elmer C. Kiekhaefer 
at Cedarburg, Wis. Officers are: A. C. Kiekhaefer, president, 
Elmer C. Kiekhaefer, vice president in charge of engineering, 
John G. Blank, secretary, and Edgar J. Roth, treasurer. 
Industrial Instruments, Inc. has been organized at Bayonne, 
N. J. by Nathan Schnoll, president and chief engineer. Mr. 
Schnoll was formerly chief engineer of Solar Mfg. Corporation. 


AMERICAN SCREW ADDS LICENSEES 


Increasing use of the Phillips recessed head screw throughout 
many branches of industry has resulted in licensing agreements 
between American Screw Company of Providence, R. I. and 
Chandler Products Company of Euclid, Ohio, Scovill Manu- 
facturing Company of Waterbury, Conn., Pheoll Manufactur- 
ing Company of Chicago and Lamson & Sessions Company of 
Cleveland. 


FORMATION OF PACKAGING INSTITUTE 


At the close of the ninth annual Packaging Exposition held in 
New York recently, announcement was made of the organiza- 
tion of a Packaging Institute comprising the Packaging Ma- 
chinery Manufacturers Institute and the Production Managers 
Association. While each association will continue to function 
individually, joint meetings will also be scheduled to foster, 
improve and abet the status of the packaging industry as a 
whole. One of the objectives will be to formulate construc- 
tive publicity designed to educate the general consumer on the 
benefits to be derived from good and effective packaging. 


ABOUT PEOPLE YOU KNOW— 


Harvey B. Jordan has been appointed vice president of 
the American Steel & Wire Company in charge of operations. 
He succeeds M. W. Reed who has been made chief engineer 
for Carnegie-Illinois Steel Corporation. 

James E. Bevan of Roller-Smith Company is now assistant 
chief engineer. 

E. R. Schaeffer, previously supervisor of tool planning and 
wage rate, has been appointed superintendent of General Elec- 
tric’s Philadelphia Works. 

Henry S. Beal, formerly president of the Sullivan Ma- 
chinery Company, has become associated with the Heald 
Machine Company as general manager. 

E. O. Behne, previously connected with the Defiance Ma- 
chine Werks, is now chief engineer in charge of engineering 
and development for the Reed-Prentice Corporation. 

Louis W. Falk has been appointed executive engineer of the 
Falk Corporation and W. P. Schmitter, chief engineer. 
Jesse Marsten has been appointed vice president of Inter- 
national Resistance Company and Harry A. Ehle, assistant to 
the president. Mr. Marsten will continue in his capacity as 
chief engineer and Mr. Ehle will remain in charge of industrial 
division sales. 

Milton J. Sandling, for the past fifteen years district sales 
representative for Howell Electric Motors Company, covering 
southwestern Michigan, has been appointed vice president in 
charge of sales in the company’s home office. 
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To specify top quality 
in varnished insulation 
ENGINEERS CHECK “TURBO” 





Tripter WATTMETER and 
VOLTMETER in 


TWIN CASE 


@ 110 V. or 220 V. at 5 
Amperes. 


@ Available in Current Up 
to 10 Amperes. 


Model 2000 





@ Reads Line Voltage and 
Wattage Simultaneously. 


@ Light and Compact; Can 
be Carried in Coat Pocket. 





Net Price...... $19.34 % This new simplified 
portable tester is another evidence 


. : : of Triplett's versatility in developing 
Simplifies Testing instruments for special requirements. 





of Radios It is ideal for field use in servicing 

: all types of household appliances 
Refrigerators and fractional horsepower motors. 

3 Can be carried in coat pocket and is 

Fractional H.P. easily — a of on 

into wall outlet and plug appliance 

Motors and into another outlet on tester itself. 

Household Readings are made direct. Push 

: button is incorporated to protect 

Appliances wattmeter during starting period. 


Write for full information. 


Stripped of all sales artfulness electrical 





INFORMATION insulating materials—like all engineering 
mel TRIPLETT ELECTRICAL INSTRUMENT CO. : 

SECTION 314 . products—boil down to one fundamental 

HARMON AVE. SIT c ad li mem edit) 





—quality. 


To insure the quality element in Turbo 
products all other considerations are 
subordinated. 








just for electric heating appliances and appa- 
ratus. Structurally rugged. Withstands ther- 
mal shock. Reflects heat. Precision formed 





Hence Turbo varnished tubing products 
are held rigidly to dielectric specifications 
obtainable only by the exclusive and cost- 
increasing constant—inside impregnation 
all the way through. 








to exact specifications . . . and costs no more. 





For samples and prices 
In the field of mica plate and mica plate 


products or segments, a similar cost-in- 
creasing constant—maximum-sized split- 
tings, sifted free of all foreign substances, 
only—is made the paramount engineering 
consideration. 


THE LOUTHAN MANUFACTURING CO. 
Ceramic Specialists since 1901 


East Liverpool, Ohio 





ELEMITE is a special insulation formulated 


Top quality and Turbo are a specific for 
insulation troubles and as all-purpose as a 
fundamental principle. 






Mica plate and products - - - varnished oil 
tubing, saturated sleeving, varnished cam- 
bric, cloths and composites 






TERMINAL PANELS 


Terminals, such as these, supplied mounted on panels, to your blue print, or 
probably standard panels shown in our bulletins will fulfill your requirements. 


Write Us Asking for Bulletins 


Leading electrical manufacturers are regularly 
purchasing our products. 


we rR ema ce WILLIAM BRAND & COMPANY 


~" saeiaaer a a 276 FOURTH AVENUE, NEW YORK CITY 
2300 WABANSIA AVENUE CHICAGO, ILL. 217 No. DESPLAINES ST., CHICAGO, ILL. 
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RHEOSTATS RESISTORS 


T iis is a service only 
Ohmite can render so 
completely. For here you 
have at your call the 
largest, most complete 
stock of wire-wound Re- 
sistors and Rheostats in 
the country—hundreds of 
thousands of units in a 
range of types and sizes 
unmatched anywhere — 
readily available at all 
times for immediate ship- 
ment. 


RHEOSTATS 


Time-proved all-porcelain vit- 
reous enamel construction. 
Wires permanently bonded to 
porcelain core—provides rapid 
heat dissipation—nothing to 
shrink or shift. 7 stock sizes 
from 25 to 1000 watts—each 
size in many resistance values. 
With or without cage enclo- 
sures. Underwriters Labora- 
tories Listed. 


RESISTORS 


Fixed, Adjustable or Tapped. 
Regular and Non-Inductive— 
General Purpose and Precision 
units. Extra sturdy all-porcelain 
vitreous enamel construction 
insures permanent protection 
against shock and vibration, 
heat and humidity. 


Ohmite Tap Switches, R. F. 
Chokes, and Attenuators also 
stocked in many sizes for 
quick shipment. 


The world-wide service rec- 
ord of Ohmite Resistance Units 
in the industrial, manufacturing, 
and radio fields, in plane, rail 
and marine transportation— 
prove their unfailing depend- 
ability. 


Let Ohmite analyze your resist- 
ance applications and submit 
samples for your requirements. 


Remember—if_ it’s in the 
Ohmite Stock Catalog 17, 
Ohmite has it in stock. Special 
models can promptly be de- 
signed and produced to your 
specifications. aw 


Write Today For Your Copy of Catalog 17 


OHMITE MANUFACTURING CO. 
4804 Flournoy Street 


vx Chicago, U. S.‘A. 


HUNDREDS oF THOUSANDS. © 


OF WIRE WOUND UNITS IN 
STOCK FOR QUICK SHIPMENT 





Aas 


TAP SWITCHES 











Whether applying to plant maintenance— Write for 
production control—uniformity and safety Catalog CCI 
in production—the need of a higherjstandard 
of efficiency or new sales appeal for your 
product, CLARE individualized relays are 
the answer. CLARE relays are a product 
of individual design and personal super- 
vision. Send specifications of your relay 
applications to the CLARE engineers and 
acquaint yourself with the true meaning of 
individualized relays. 


en 





LAWRENCE & LAMON AVES. - - CHICAGO 
15 EAST 26TH STREET.. NEW YORK CITY 












a NOW 
4 AVAILABLE 
) IN 

“MONEL” 


: ey 7 


BEAD CHAIN’ 


BEAD CHAIN%*, which is already standard 
equipment with better manufacturers of 
watertight receptacles for holding the 
screw caps, is now available in ‘‘Monel’’. 
It is particularly recommended for Marine 
use or where chemicals injure other 
metais. 
Specifica- 
tions and 
samples on 
request. 





BEAD CHAIN 


"STaB.isHeED 19!* 
Trade Mark Reg. U.S. Pat. OF. 


THE BEAD CHAIN MANUFACTURING CO. 


16 Mt. Grove St. Bridgeport, Conn. 
* Reg. U. S. Pat. Off. 
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THE PERFECT MOTOR 


FOR YOUR PRODUCT 
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Cotton, Asbestos, Glass —") 
Macallen oO TAPES and cet 
MICA EF sieevine t= | 








Manning Go = Fibre FZ f 


SLOTPAPER &{) Wences 





Right now, day after day, on hun- 


Vartex Fibre and Bakelite # dreds of well-known products, nearly 
VARNISHED SHEETS, < # a million SYNCHRON MOTORS are 
CAMBRIC RODS, TUBES . delivering the kind of reliable, care- 
free service that wins—and keeps— 

Dolph’'s Jonflex and Electape satisfied customers. The requirements 
ADH ESIVE SE of YOUR product, too, can be more 

VARNISHES TAPES successfully. more profitably, more 





dependably served by these precision- 
built, TIME-PROVEN motors. Their 
self-starting feature, combined with 


Varnished TUBING and| -—and a complete line | 
Saturated SLEEVING of other electrical | 


insulating materials. 


INSULATION 
MANUFACTURERS CORPORATION 


life-long self-lubrication, rugged con- 





struction and versatility of application, 
assure utmost efficiency and economy 


SYNCHRUN “A” MOTOR in use. Their compact, ready-to-use 


rd RPM may be had. Double 

a ae all prom 

1 1 er 
of An Eppley circular type, copper-constantan thermopile, used sole ‘speed. "Avulialiie Sen 
he in conjunction with a suitable potentiometer, will enable you | ae ae on en 
oF to determine quickly and accurately the radiant energy pro- 
ne duced by various types of gas and electrical heating units. WHAT ARE YOUR PROBLEMS? WRITE US ON THEM. EXPERT 
er This combination will prove invaluable to those who are CONSULTATION WEL 55 GIVEN WITHOUE CSEIGATION. 
; interested in making comparative tests of the efficiency of 
. . various heating units. 
id Write for our Bulletin G-3 
on niniites .ea 
Bay 
THE EPPLEY LABORATORY, INC. 

O SCIENTIFIC INSTRUMENTS HANSEN MFG. co. Inc. 
oon NEWPORT, R.1. PRINCETON, INDIANA 
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eLetters e ner, Cleveland, Ohio 
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for testing 


ELECTRICAL HEATING UNITS 
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This motor has an input of 
three watts at 110 volts with 
a starting torque of three 
ounces on a one-inch radius 
at 1 RPM, and five ounces of 
pulling torque after starting. 
It has a rotor speed of 1800 
RPM, with terminal shaft 
speeds of either 1 RPM or 
4% RPM. Available for 
operation on 12, 18, 24, 110, 
220 and 440 volts, either 60, 
50, or 25 cycle. 


design greatly facilitates assembly 
operations. Backed by 10 years of 
experience and supported by impres- 
sive records of service in a variety of 
fields, these SYNCHRON MOTORS 
represent “a new high” in practical 
efficiency—the PERFECT MOTOR in 
every way for your requirements. 


WHAT YOU NEED WHEN YOU NEED IT! 


Coupled with the material advantages of SYNCHRON MOTORS 
is the reliability of Hansen service. Any user of SYNCHRON 
MOTORS will tell you—you not only get everything you want in a 
Hansen motor— but you get it promptly. Because Hansen 


manufactures all parts, 


shipments on any quantities can be 


delivered speedily to meet your toughest production problem. 


SYNCHRON “AA” MOTOR 


The “last word” in design 
for jobs requiring maximum 
power in minimum space. 
This motor has a rotor speed 
of 3600 RPM and a terminal 
shaft speed of 1 RPM or 3 








MATERIALS + ELECTRICAL & MECHANICAL PARTS + EQUIPMENT - FINISHES 


ADAPTERS, Plug 
Pee Elec. Co., Inc., 826 Broadway, New York, 


ALLOYS, Aluminum 
Aluminum Co. of America, 


2179 Gulf Bidg., 
burgh, Pa. 


Pitts- 


ALLOYS, Bronze 
Bunting Brass & Bronze Co., Toledo, O. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Copper 
American Brass Co., 
Mallory & Co., Inc., P 
Scovill Mfg. Co., 65 


Waterbury, Conn. 
R., Indianapolis, Ind. 
Mill, Waterbury, Conn. 


ALLOYS, Magnesium 


Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘*‘Dowmetal.”’ 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 44 Wall, New York, 


N. Y. ‘‘Cerromatrix,’’ ‘‘Cerrobase,’’ ‘‘Cerrobend.’’ 
ALLOYS, Nickel 
ae Nickel Co,, Inc., 67 Wall, New York, 
ALLOYS, Permanent Magnet. See Mag- 
nets. 
ALLOYS, Resistance 
Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 


ALLOYS, Zinc 


New Jersey Zinc Co., 


ALUMINUM 


Aluminum Co. 
burgh, Pa. 


160 Front, New York, N. Y. 


of America, 2179 Gulf Bidg., Pitts- 


AMMETERS. See Instruments. 


ARMATURE STANDS 


Dowick Bros., Inc., 671 Communipaw Ave., Jersey City, 
N. J. 


ARMORED CABLE, Strip 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O (United States Steel Corp. Subsidiary.) 
John A. Roebling’s Sons Co., Trenton, N. J. 
ATTENUATORS. See Resistors, Radio 


Control. 


ARMATURE STANDS 


Up To 14” Dia. 


Left: 
Clamp-On 
Type 


$3.50 per 
"i pair. 


Right: 
Portable 
Type 
$3.00 per 

pair. 





Patent applied for 


DOWICK BROS., INC. 


671 COMMUNIPAW AVE., JERSEY CITY, N. J. 


NAO 
PRODUCTS 


BRUSHES-—-RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
ngineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


ere CICERO, ILL. 
3450 So. 52nd Avenue, suburb of Chicago 








BEADS, Insulating 

Dunn, Inc., Struthers, 134 N. 
Pa. “Fish Spine.’’ 

Star Porcelain Co., Trenton, N. J. 

Steward Mfg. Co., D. M., 


Juniper, Philadelphia, 


“*Lavolain.’’ 
Chattanooga, Tenn. 


BEARINGS, Ball and Roller 


Bearings Co. of America, 519 Harrisburg Ave., Lan- 
caster, Pa. 

Fafnir Bearing Co., New Britain, Conn. 

New Departure, Division General Motors Corp., Bris- 
tol, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

S K F Industries, Inc., Front & Erie Ave., Phila- 


delphia, Pa. 


BEARINGS, Oil-less. 
Bushings, Graphite; 
Bushings, Non-Metallic. 


See Bearings and 
Bearings and 


BEARINGS & BUSHINGS, Bronze 
Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 
Bunting Brass & Bronze Co., Toledo, O. 
General Electric Co., Section B-49. Plastics 


Dept., 
Pittsfield, Mass. 


BEARINGS & BUSHINGS, Non-Metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 
Continental-Diamond Fibre Co., Newark, Del. 


Formica Insulation Co., 4673 Spring Grove Ave., Cin 
cinnati, O. 

General Electric Co., B-49. 
Pittsfield, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
_ ee **Lamicoid.”’ 

National Vulcanized Fibre Co., Wilmington, Del. 


Section Plastics Dept., 


Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rok.’’ 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 

BELLOWS 


Bridgeport Thermostat Co., Inc., Bridgeport, Conn. 


BELTS, Fan (V-Belts, Cog Belts) 
Dayton Rubber Mfg. Co., Dayton. O. 


BERYLLIUM COPPER. 
Beryllium. 


BEZELS & CRYSTALS 
_—— Emblem Co., Inc., Box No. 116R, Utica, 
x. Y¥. 


See Copper 


Grammes & Sons, Inc., L. F., 393 Union, Allentown, 


Pa. 

BLADES, Fan. See Wheels, Blower and 
Fan. 

BLOWER WHEELS. See Wheels, Blow- 
er. 


BLOWERS, Armature 


{deal Commutator Dresser Co., 
more, Ill. 


BLUE PRINT PROCESS 
Ozalid Corp., 354 Fourth Ave., 
(Also White Print Process.) 


BOLTS, NUTS AND SCREWS 
American Screw Co., Providence, R. I. 
Progressive Mfg. Co., Torrington, Conn 
Ryerson & Son, Inc., Jos. T, Chicago, Ill. 
Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOXES AND CARTONS 
Gaylord Container Corp., St. Louis, Mo. 
Hinde & Dauch Paper Co., 3907 Decatur, Sandusky, O. 


BRASS, BRONZE AND COPPER 


1008 Park Ave., Syca- 


New York, N. Y. 


American Brass Co., Waterbury, Conn. 

American Nickeloid Co., 12 N. Second, Peru, Ill. 
(Prefinished Brass Sheets.) 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRONZE BARS, Solid and Cored 
Bunting Brass & Bronze Co., Toledo, O. 


BRONZE SHEETS. 
and Copper. 


See Brass, Bronze 


BRUSH SEATERS. See Seaters. 
BRUSHES, Commutator 


Becker Brothers Carbon Co., 3450 8S. 52nd Ave., 
Cicero, Tl. 
General Electric Co., Schenectady, N. 


Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O. 


BUSHINGS, Bronze. 
Bushings, Bronze. 


See Bearings & 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 














































































BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

et Cable Corp., 420 Lexington Ave., New York, 


General Elec. Co., Dept. 6A-201, Schenectady, N. Y. 


“Glyptal,’’ ‘‘Versatol.’’ 

Rockbestos Products Corp., 734 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos,’’ ‘‘Rockbestos A. 
Vv. @” 


John A. Roebling’s Sons Co., Trenton, N. J. 
Rome Cable Corp., 330 Ridge, Rome, N. Y. 


CABLE, Microphone, Speaker & Battery 

—- Enameled Magnet Wire Co., Port Huron, 
Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

a Cable Corp., 420 Lexington Ave., New York, 


N. \ 

— Wire & Cable Corp., 710 Main, Holyoke, 
ass. 

Rome Cable Corp., 330 Ridge, Rome, N. Y. 


CABLE, Asbestos Insulated 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 

land, O. (United States Steel Corp. Subsidiary.) 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Caen Cable Corp., 420 Lexington Ave., New York, 
Co., Section Y-8195, 


General ” Elec. Appliance and 


Merchandise Dept., Bridgeport, Conn. ‘‘Deltabes- 
ton.’’ 

Rockbestos Products Corp., 734 Nicoll, New Haven, 
Conn. “‘Rockbestos A. V. C.’’ 


John A. Roebling’s Sons Co., Trenton, N. J. 


CAMBRIC AND CANVAS, Varnished. 


See Cloth, Insulating. 

CANDLES, Fixture. See Tubing, Vul- 
canized Fibre. 

CAPACITORS. See Condensers. 

CASTINGS, Aluminum 

Aluminum Co. of America, 2179 Gulf Bidg., Pitts- 
burgh, Pa. 

CASTINGS, DIE 

Aluminum Co, of America, 2179 Gulf Bldg., Pitts- 


burgh, Pa. 

American Brass Co., Waterbury, Conn. 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘‘Dowmetal’’ (Magnesium Alloy). 


CASTINGS, Magnesium Alloy 


Dow Chemical Co., Dowmetal Division, Midland, 
Mich. ‘‘Dowmetal.”’ 

CASTINGS, Monel, Pure Nickel, Nickel 
Alloyed 

International Nickel Co., Inc.. 67 Wall, New York. 
= 

CASTINGS, Phosphor Bronze 

Bunting Brass & Bronze Co., Toledo, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CELLS, Standard 

The Eppley Laboratory, Inc., Newport, R. I. 

CELLULOSE ACETATE COMPOUNDS. 
See Plastics. 


CEMENT, Commutator 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
mu Ze 


CERAMICS. Bushings, Washers, Special 
Shapes 
(See also Porcelain.) 
Electronic Mechanics, Inc., 85 Hazel, 
Louthan Mfg. Co., East Liverpool, O. 


Paterson, N. J. 


Steward Mfg. Co., D. M., Chattanooga, Tenn. 

CHAIN, Socket 

Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, 
Conn. 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

Heinemann Elec. Co., 99 Plum, Trenton, N. J. ‘‘Re- 
Cirk-it.’’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

CLIPS AND MOUNTINGS, Fuse 


Dante Elec. Mfg. Co., Bantam, Conn. 


Ilseco Copper Tube & Products, Inc., 5629 Madison 
Rd., Cincinnati, O 


Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, III. 

eee Senet Co., 17 Virginia Ave., Providence, 
R 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


CLOTH, Insulating 
Acme Wire Co., New Haven, Conn. 
Brand & Co.. Wm., 276 Fourth Ave., 


a ee “‘Turbo.”’ 
Section Q-921, 


Electric Co., 
Dept., Bridgeport, 


New York, 


General 
Merchandise 


Appliance and 
Conn. 


ELECTRICAL MANUFACTURING 
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Motor Drive Unit 


The Cullman Drive is an individual Electric Motor 
Unit designed primarily to eliminate countershaft and 
overhead belting arrangements. It increases machine 
efficiency approximately 25°, or more and is durable. 
Any lathe, shaper, milling machine, screw machine or 
punch press can be modernized at surprisingly low 
cost by the installation of the Cullman Drive. 

A 60-Day FREE TRIAL without obligation will con- 
vince you of the value of Cullman Drives. 


































PATENTED 


Write today for full information 


CULLMAN WHEEL COMPANY 


1328 ALTGELD ST. CHICAGO, ILL. 













BODINE has a 
Soeed Reducer Moror 


sirrorncnte’)- $325 GARLOCK KLOZURE 


ES, the Gartock KLOZURE is quite simple. It 
does not take Sherlock Holmes to reveal the secret 
of its superiority. 
The KLOZURE Oil Seal consists of only three metal 
parts and the molded sealing ring, which is made of an 


exclusive GARLOcCK compound. This ring is non-porous, 
BODINE offers over 1600 Standard non-abrasive, resilient, tough and durable . . . resists 


Speed-Reducer Motors 36-/:000 yh od | heat and oil . . . keeps dust and dirt out of the bearing 
} 


and retains oil and grease within the bearing. 
Write for catalog! 


IDEAL COIL WINDING Tue Garock Packina Co. 
EQUIPMENT Patmyra, N. Y. 
A Complete Line For The In Canada: The Garlock Packing 
Modern Repair Shop Co. of Canada Ltd., Montreal, Que. 
NOW—Five sizes of Ideal Coil Winder 
Heads are available—a complete line— 
for winding many sizes and types of field, 
mush, armature, transformer, motor 
coils, etc. 
FEATURES—Requires only three minutes setting-up time—coils 
laced, taped or tied while on head—quick reading scales for any 
thickness or size coil. 
Ideal Coil Winder Heads attach to any lathe or turning device— 
especially suitable for Ideal Coil Winder Drive. 
Write for Complete Information 


TRE eaten mC esa) ame 0 





SPLIT-KLOZURE 


To meet the need for an Oil Seal 
that can be installed around the 
shaft rather than over the end of 
the shaft, Garlock has developed 
the new patented SPLIT-KLO- 
ZURE. For all shafts of 3” diam- 
eter and larger. Write for special 
catalog. 


| See Our Products on Display N.I.S.A. Convention St. Louis, April 17-19 





A SUPERIOR 


IDEAL COMMUTATOR DRESSER CO. OIL SEAL 


1008 PARK AVENUE SYCAMORE, ILLINOIS 





APRIL 1939 103 


SQ. OR RD. END—ONE & TWO HOLE 
ANY TYPE OR SIZE 


“DANTE ELEC. MFG. CO. 


Bantam, Conn. 


‘THE DANO ELECTRIC CO. 


Manufacturers of 


MAGNETIC WINDINGS 


AND TRANSFORMERS 


To Specifications 


93 MAIN ST., WINSTED, CONN. 





Magnetic Valves 


to control electrically 
the flow of 


STEAM—WATER— OIL 
—AIR—GAS—Ete. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 


56 Beekman St., New York 











MAGNET 


a SOLENOID 


Electrical Coil Winding Co. Est. 
2731 Saunders St., Camden, N. J. 1924 








When You Buy Certified Felt 


YOU ARE BUYING 
FELT INSURANCE! 


Look for the Certified Felt 
Label when you buy! 


THE FELTERS COMPANY, INC. 

Manufacturers of Certified Felt, DU- 

FELT Oil Seals and felt washers 
210 South Street, Boston, Mass. 


Branch offices in principal cities 








Insulation Manufacturers Corp., 565 W. Washington 


Bivd., Chicago, III. 

Mica Insulator Co., Dept 31, 200 Varick, New York 
N ‘Armatite,’ “Empire.’ . 

Owens -( — Fiberglas Corp., Dept. M, Industrial & 
Structural Prods. Lab., Newark, O 

CLUTCHES 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 


COIL (Coils) 


Armature and Field. See Coils. 

Driers and Impregnators See Ovens, Industrial 
Flectromagnets. See Coils 

Impregnators Vacuum. See Ovens, Industrial 
In«tuction. See Coils. 

Radio Frequency. See Coils, Radio Frequency 
Resistance See Units and Elements 

Winders and Spreaders. See Winding Machines, 

Coll. 
COILS 
Acme Wire Co., New Haven, Conn 


American Automatic ne Sales Co., 1033 W. Van 
ae ihe oe 53 |W Main Winsted, Conn. 
— & C Inc., Dean W., 547 W. Fulton, Chicage 
me trical Coil Winding Co., 2731 Saunders, Camden, 
Pe Electric Co., Schenectady, N. Y 


John A. Roebling’s Sons Co., Trenton, N. J 


COILS, Radio Frequency 


Electronic Mechanics, Inc., 85 Hazel, Paterson, N. J 


COMMUTATOR STONES & GRINDERS 


(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, ll. 

CONDENSERS, Electrolytic Filter 

Aerovox Corp., New Bedford, Mass., ‘‘Hi Farad.”’ 

B. L. Elec. Mfg. Co., St. Louis, Mo 

Cornell-Dubilier Elec. Corp., 1008 Hamilton Blvd., 
s Plainfield, N. J. 

Deut umann Corp., Tobe, Canton, Mass. ‘‘Pluggin,’’ 
; Tobe 

General Electric Co., Schenectady, N. Y 

Mallory & Co., In P. R., Indianapolis, Ind 


Solar Mfg. Corp., 599 Broadway, New York, N. Y 


CONDENSERS, Fixed 

Acme Wire Co., New Haven 
Aerovox Corp., New Bedford, 

Cornell-Dubilier Elec Corp., 
S. Plainfield, N. J. 

Deutschmann Corp., Tobe, 
‘*Filter-Mite,’’ ‘‘Micranol,’’ ‘‘Tobe.’’ 

General Elecrtric Co., Schenectady. N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Solar Mfg. Corp., 599 Broadway, New York, N. Y. 


Conn. 
Mass 
1008 


Hamilton RBlvd., 


Canton, Mass. ‘‘Pluggin,’ 


oot Cee Wire 
Dante Elee. Mfg. Co santam, Conn 
‘ Gace Dresser Co., 1008 Park Ave., 
e. Ill 

Copper 





Syca- 


mo 
Tiseo 
Rd., C 


Tube & Products, Madison 
incinnati, O 
Jones, Howard B., 2300 Wabansia Ave., 


Sherman Mfg. Co., H. B., Battle Creek, 


Inc., 5629 


Chicago, Tl. 
Mich 


CONTACTORS, Magnetic. See Relays 


CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., 
Cicero, Ti 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O 

CONTROLLERS, Motor 

(See also Rheostats, Motor Control.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa 

General Electric Co., Dept 6-A201, Schenectady, 
ee 

Heinemann Elec. Co., 99 Plum, Trenton, N 

Ward Leonard Elec. Co., 34 South, Mt. Vernon mn. &. S. 

CONTROLS, Electronic 

General Electric Co., Schenectady. N. Y. 

G-M Laboratories, Inc., Dept. G., 1731 Belmont Ave., 
Chicago, Ill 

Dept. B, 54 W. 21st St., New York, 


Luxtrol Co., Inc., 
NY 


) Y 
Ward Leonard Elec. Co., 
Weston Ele Instrument 
Ave., Newark, N. J 


34 South, Mt 
Corp., 5882 


Vernon, N. Y. 
Frelinghuysen 


CONTROLS, Pressure and Vacuum. 
Controls and Valves, Temperature. 


See 


CONTROLS, Radio. See Resistors, Radio. 


CONTROLS AND VALVES, Temperature 
(See also Regulators, Temperature; Thermostats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, Il. 
Brown Instrument Co., Div. of Minneapolis-Honey- 
well Regulator Co., 4466 Wayne Ave., Philadel- 


phia, Pa 
General Electric Co., Schenectady, N. Y. 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Magnatrol Valve Corp., 56 Beekman, New York. N. Y. 
Mercoid Corp., 4201 Belmont Ave., Chicago. Ill 
Supreme Elec. Products Corp., 105 Mt. Hope 
Rochester, N 2 


Ave., 


CONVERTERS, Rectifier. See Rectifiers. 


COPPER, Beryllium 


American Brass Co., Waterbury, Conn. 


COPPER SHEETS. 
and Copper. 


See Brass, Bronze 































































COPPER, Thin-Sheets 
tion) 
American 


(Electro-Deposi- 


Brass Co., Dept. D5, Waterbury, Conn. 


CORD, Flexible. Heater, Radio 
and Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; 


Insulated. ) 
American Enameled Magnet Wire Co., 


Lamp, 


Wire, 


Port Huron, 


Mich 
American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 


Relden Mfg. Co., 4633 W. Van Buren, Chicago, II. 
Isoston Insulated Wire & Cable Co., Dorchester, Mass, 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
Driver Co.. Wilbur B.. Newark, N. 
Gensens Cable Corp., 420 Lexington Ave., New York, 


General 


Electric Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. **Deltabes- 
ton.”’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 

Rockbestos Products Corp., 734 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

John A. Roebling’s Sons Co., Trenton, N. J. 

Rome Cable Corp., 330 Ridge, Rome, N. Y. 


CORDS, Resistance Line 
Roston Insulated Wire & Cable Co., 
Diamond Wire & Cable Co., 


Dorchester, Mass. 
Chicago Heights, “l. 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 

Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, TIl. 

Rockbestos Products Corp., 734 Nicoll, New Haven, 
Conn. 


CORES, Resistor and Resistance Coil 

Colonial Insulator Co., Akron, O. 

General Electric Co., Schenectady, N. Y. 
Louthan Mfg. Co., East Liverpool, O. 
Star Porcelain Co., Trenton, N. J. 
‘‘Lavolain.”’ 

Steward Mfg. Co., D. M., 


“*Thermolain,”’ 


Chattanooga, Tenn. 


COTTER PINS. See Pins Cotter. 


COUNTING DEVICES. See 


Electronic; Tachometers. 


Controls, 


COUPLINGS, Flexible 


Cullman Wheel Co., 1328 Altgeld. Chicago, Il! 
Hilliard Corp., 106 W. Fourth, Elmira, N ; 
Richardson Co., Melrose Park (Chicago), Iil. 


Torrington Mfg. Co., Torrington, Conn. 


CRYSTALS, Molded. See Bezels & 


Crystals. 


CUPS, Oil and Grease 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chi- 
cago, 1. 

Hunter Pressed Steel Co., Lansdale, Pa. 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 


DECORATIVE METAL SPECIALTIES. 


See Escutcheons; also Name Plates; 
also Stampings, Metal. 
DIALS, Etched. See Name Plates. 


DIALS, Radio Tuning Mechanism. 


American Emblem Co., Inc., Box No. 116R, Utica, 
ae 

Grammes & Sons, Inc., L. F., 393 Union, Allentown, 
Pa. 

DIE-CASTINGS. See Castings, Die. 
DIES AND MOLDS 

Chicago Molded Products Corp., 1024 Kolmar Ave., 


Chicago, Il 
Richardson Co., Melrose Park (Chicago), III. 
Stein & Co. Wm. P., 424 St. Paul, Rochester, N. Y. 
Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


DRAWING EQUIPMENT 


Post Co., Frederick. Box 803, Chicago, Ill. 
DRILLS, Portable. See Tools, Portable. 
DRIVE SCREWS. See Screws, Self- 


Tapping. 


DRIVES, Machine Tool 
Cullman Wheel Co., 1328 Altgeld, Chicago, III. 


DRIVES, V-Belt 
Dayton Rubber Mfg. Co., 


DRYERS, Atmospheric, Vacuum 


Dayton, O. 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. 
O., Philadelphia, Pa. 

ELECTRICAL SHEETS. See Sheets, 
Steel. 

ELECTRODES, Welding 

General Electric Co., Schenectady. N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

ELECTRONIC CONTROLS. See Con- 
trols, Electronic. 

ENAMELING MACHINES. See Ma- 
chines, Enameling. 

ENAMELS. See Finishes. 


ENGINES, Diesel 
Fairbanks, Morse & Co., 
Ave., Chicago, Ill. 


Dept. 25, 600 S. Michigan 


ELECTRICAL MANUFACTURING 
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125 AMORY STREET, BOSTON, MASS 
CHICAGO, NEW YORK, PHILADELPHIA 





Janette Speed Reducers 


The diversity of the Janette cus- 
tom built line of motorized and 
motorless speed reducers en- 
ables us to supply a machine 
from 1/50 to 7/4 H.P. for 
almost any purpose. You can 
select the style of compact, 
rugged Janette speed reducer 
that meets your individual re- 
quirements, without the neces- 
sity for using expensive adapt- 
ors or modifications. 

ROTARY CONVERTERS '»_ MOTOR GENERATORS » GENERATORS 


Janette Manufacturing 
556-558 West Monroe Street Chicago, Ill. U.S.A 


BOSTON - NEW YORK- PHILADELPHIA - CLEVELAND - MILWAUKEE - LOS ANGELES 
DETROIT - SEATTLE 





.. » For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 
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2650,W. Medill Ave. 


SPURS WORMS 


SPIRALS Jn | RATCHETS 


BEVELS 2 SEGMENTS 


SPIRAL GEARS like these can “go haywire in a 
hurry” if they are not ‘right’...Being right or wrong 
is the big difference between being IN or OUT 
of the ‘know-how’. Buy yours from SPECIALISTS 


such as— 


Made to order only No stock No catalog 


ear Specialties 


! al io oO ed ad Oo 


Ma cHICAGO 





Phone Humboldt 3482 


105 





























































































EQUIPMENT, Chemical and Special Pro- 
cess 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, 
P. O., Philadelphia, Pa. 

ESCUTCHEONS 

American Emblem Co., Inc., Box No. 116R, Utica 
N. Y 

Grammes & Sons, Inc., L. F., 393 Union, Allentown, 
Pa. 

EYELETS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Waterbury Button Co., Washington Ave., Waterbury 
Conn. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 
FEELERS, Air Gap. See Gauges, Air 


Gap. 










INSTRUMENT LITTELFUSES 
for meters, {/200 amp. up. HI- 
VOLT LITTELFUSES for trans- 
mitters, etc., 1000, 5000, 10,000 
volt ranges; 1/16 amp. up. NEON 
VOLTAGE FUSES and Indicators. 
AIRCRAFT, AUTO and RADIO 
FUSES; fuse mounting, etc. 





CATALOG 


LITTELFUSE LABS.4252 Lincoln Ave.,Chicago 


SPECIALISTS IN GEAR AND 
ai Se 


In complete sets, or singly. 
Modern manufacturing 
equipment, highest pre- 
cision standards. Our 
engineers work with you 
direct, insuring satisfaction, 
service and economy. An 
inquiry in no way obligates 
you. Write today. 


aah) MACHINE & GEAR CO. 


Sia) dae) MASSACHUSETTS 


SHERMAN 


SOLDERING LUGS 


Approved by Underwriters’ Labora- 
tories, these seamless lugs cannot leak 
solder at closed end. We recommend 
the use of round end lugs in small sizes 
whenever possible. Square end lugs 
can be furnished when 

specified. Sherman lugs 

are made only of pure cop- 

per. Send for Bulletin and 

free samples. 


H. B. SHERMAN MFG. CO. 


Battle Creek Michigan 


PATENTEQ 





NEW TYPE No. 100 

l-inch Jewel Assembly 

\ Uses Mozde $6 lomp removable 

/\,| trom front of assembly. Con be 

TJ furnished with smooth or faceted 
” jewels — Colors optional 


Write for complete catalogue Extremely low price 


MANUFACTURED BY 


oF") 


DTT Lan 1 aa eae 
Mea LBL aes 
134 Liberty Street, New York, N. Y. 














FELT 


Felters Co., Inc., 201 South, Boston, Mass. 


Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
Ill. 

FILTERS, Radio Interference 

Aerovox Corp., New Bedford, Mass. 

Deutschmann Corp., Tobe, Canton, Mass. ‘“Tobe,”’ 


**Filterette.’’ 


Solar Mfg. Corp., 599 Broadway, New York, N. Y. 
FERRULES 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Patton-MacGuyer Co, 17 Virginia Ave., Providence, 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


FIBRE, Phenol. See Plastics. 
FIBRE, Vulcanized 


Sheet and Rod, Gaskets, Washers, Screw Machine 


Products; see also Tubing, Vulcanized Fibre. 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

ee Diamond Fibre Co., Newark, Del. ‘‘Cod- 

**Vulcoid.’ 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del 

Insulation Manufacturers Corp., 565 W. Washing- 
ton ae. Chicago, Ill. 

National Vulcanized Fibre Co., Wilmington, Del. 
**Peerless,”” ‘‘Vul-Cot.’ 


209 W. Grand Ave., 
Norristown, Pa. 


Quadriga Mfg. Co., 


Chicago, IIl. 
Taylor Fibre Co., 


FINISHES 
(Paints, Lacquers, Enamels.) 
Aluminum Company of America, 2179 Gulf Bldg., 


Pittsburgh, Pa. 
General Electric Co., Section Q-921 
Merchandise Dept., Bridgeport, Conn 
Maas and Waldstein Co., Newark, N. J 
Roxalin Flexible Lacquer Co., Inc., Box 
abeth, N. J. 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

—- Enameled Magnet Wire Co., 
Mich. 

Reston Insulated Wire & Cable Co., 

aoe Cable Corp., 


Appliance and 


5812, Eliz- 


Port Huron, 


Dorchester, Mass. 
420 Lexington Ave., New York, 


Section Q-921, Appliance and 
Bridgeport, Conn. 
Cable Corp., 710 Main, Holyoke, 


330 Ridge, Rome, N. Y. 


General Electric Co., 
Merchandise Dept., 
Holyoke Wire & 


Mass 

Rome Cable Corp., 

FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 


FLEXIBLE SHAFT MACHINES. 
Machines, Flexible Shaft. 


See 


FLUX, Brazin 


g 
Handy & Harman, 82 Fulton, New York, N. Y. 


FURNACES, Direct-Heat, Electric 
General Electric Co., Schenectady, N. Y. 


FUSES, Enclosed 


Dante Elec. Mfg. Co., Bantam, Conn. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Littelfuse, Ine., 4252 Lincoln Ave., Chicago, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. *"Trico,”’ 
“*Kantark.”’ 

FUSES, Potential 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Il. 


(Surge Protectors.) 
GASKETS, Fibre. See Fibre, Vulcanized. 


GAUGES, Air Gap 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

GAUGES, Vacuum 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. 
O., Philadelphia, Pa. 

GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
ll 


Perkins Machine & Gear Co., Springfield, Mass. 


GEARS AND PINIONS, Non-Metallic 
Brandywine Fibre Products Co., 1402 Walnut, Wil- 


mington, Del. 
Continental-Diamond Fibre Co., Newark, Dei. 
4638 Spring Grove Ave., Cin- 


Formica Insulation Co., 
190 E, 12th, Wilming- 


cinnati, O 
Franklin Fibre-Lamitex Corp., 

Medill Ave., 
Section B-29, 


ton, Del 
Gear Specialties, Inc., 

Tl 

Pittsfield, Mass. ‘‘Fabroil,’’ 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 

me ““Lamicoid.’ 

National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Ill. 
Taylor Fibre Co., Norristown, Pa. 


2650 W. Chicago, 


General Electric Co., Plastics 


“*Textolite.”’ 


Dept., 


GEAR-MOTORS 


General Electric Co., Schenectady, N. Y. 


GEAR STOCK, Laminated. See Plastics; 
also Gears & Pinions, Non-Metallic. 


GENERATORS. 


GLUE POTS. See Pots and Ladles. 


See Plating Generators. 


GRAPHITE BEARINGS. See Bearings & 
Bushings, Graphite. 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc., Front & Erie Ave., 
delphia, Pa. 


Phila- 


HARNESSES, Wire. See Flexible Leads. 


HEATING ELEMENTS. 
Elements, 


See Units and 
Resistance Heating. 


INSTRUMENTS, Drawing 
Post Co., Frederick, Box 803, Chicago, Ill. 


INSTRUMENTS, Laboratory = ndard 


General Electric Co., Schenectady, N. 
General Radio Co., 30 State, ares ” Mass. 
G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 


Chicago, Ill. 


H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 


Triplett Elecl. Instrument Co., 314 Harmon Ave., 
Bluffton, O 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 


INSTRUMENTS, Portable and Switch- 
board 


General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Triplett Elecl. Instrument Co., 314 Harmon Ave., 
Bluffton, O. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 


Mo. 
Weston Elecl. 
Ave., 


Instrument 


Corp., 582 hn eg 
Newark, N. J., 


“‘Tiluminometer,’”’ ‘‘Pin-Jac 


INSTRUMENTS, Resistance Bridge 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State, Cambridge, 


INSTRUMENTS, Speed 
Tachometers. 


Mass. 


Indicating. See 


INSULATION (Insulating) (Insulators) 
Beads. See Beads, Insulating. 
Bushings. See Ceramics. 
Ceramic. See Ceramics. 
Cloth. See Cloth, Insulating. 
Composition. See Plastics. 
Compounds. See Varnish, Insulating; also Wax and 
Compounds. 
Fibre; 


Fibre. See also Plastics. 


Lava. See Ceramics. 

Mica. See Mica. 

Molded. See Plastics. 

Paper. See Paper, Insulating. 
Phenolic Fibre. See Plastics. 
Plastics. See Plastics. 
Porcelain. See Porcelain. 


Slot. See Paper, Insulating; also Cloth, Insulating. 
Tape. See Tape. 
Tubing. See Tubing, Varnished Fabric; also Tub- 
ie. Laminated Phenolic; also Tubing, Vulcanized 
re. 
Varnish. See Varnish, Insulating. 
Wax. See Wax and Compounds. 


INSULATION, Glass 
Owens-Corning Fiberglas Corp., 
Structural Prods. Lab., 


Dept. M, Industrial & 
Newark, O. ‘‘Fiberglas.’’ 


IRONS, Soldering 
General Electric Co., Schenectady, N. Y. 
Ideal Commutator Dresser Co., 1008 Park Ave., 


more, Il 
Sta-Warm Electric Co., 565 N. 


Trent Co., Harold E., 619 N. 


Syca- 


Chestnut, Ravenna, O. 
54th, Philadelphia, Pa. 


KNOBS, Radio and Instrument 
American Insulator Corp., New Freedom, Pa. 
Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ill. 
Kurz-Kasch, Ine., Dayton, O. 
Washington Ave., 


Waterbury Button Co., Waterbury, 
Conn. 

LACQUERS. See Finishes. 
LAMINATED PLASTICS. See Plastics. 


LAMINATION DIES. See Dies & Molds. 


LAMPS, Miniature 


General Electric Co., Incadescent Lamp Dept., Cleve- 
land, O. 
LAVA. See Ceramics. 


LEADS, Flexible. See Flexible Leads. 


LETTERING EQUIPMENT 
Post Co., Frederick, Box 803, Chicago, Ill. 


LIGHTS, Pilot or 
Dial Light Co. of America, 
N. ¥ 


General Elec. 
N. J. 


aN. 


Indicator 
134 Liberty, New York, 


Vapor Lamp Co., 887 Adams, Hoboken, 


LIMIT SWITCHES. See Switches, Limit. 


LOCK WASHER SCREWS. See Screws, 
Lock Washer. 


LOCK WASHERS. 
and Spring. 


See Washers, Lock 


LUGS, Copper 
Dante Elec. Mfg. Co., Bantam, Conn. 


ELECTRICAL MANUFACTURING 
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- r Shaded-Pole A.C. en re 
superior performance in ratings from to 
h.p. Features include good s regulation, triple 
shading rings, self-aligning rings, and highest 
quality construction throughout. An outstanding 
product of the pioneers in  shaded-pole motor 
development. Write for detailed information. 


BARBER-COLMAN COMPANY ¢ ROCKFORD, ILLINOIS 




















METAL STAMPING SERVICE 
Q DRAWING B= 
STAMPING “=~ 
FZ a FORMING 
| Small ee Parts \3 . 
in ae 
Be Brass, Copper & Steel or 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 


een ae eae: 
PEP OL Vee st 


* The more complicated your 

insulator design, the more defi- 
nite the fact that Universal can 
supply your needs to your satisfac- 
tion. The better quality of Universal 
“Dry Process” insulators hold to 
close dimension tolerances. Send 
your specifications for sample 


and quotation. 
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1540 E. FIRST ST. * SANDUSKY, OHI 








Flexible, & elf- Contained 
STANDARD PRESSES 


| To mold plastics economically you need modern 


Standard Toggle-type Presses ... self-contained 


| molding presses that are independent of central pump 
| and accumulator systems ... complete units in which 


high pressure lines, leaks, vibration and high up-keep 
costs have been eliminated. You need also the flexi- 
bility you get in Standard Presses . . . the toggle 
action which, together with the two-stage pump, gives 
speed where speed is wanted ... where it is safe 
. - + rapid opening and closing with movement grad- 


| ually slowing down as the toggles approach a straight 


line. Substantial time savings are thus secured 
without forcing material in the mold faster than it 


| can plasticize and flow. 


| in Standard Presses . . . presses that 
| lower molding costs, save time, save 


| Representatives in New York, Chicago, 


Let us tell you more about the advan- 
tages of toggle construction as perfected 


labor, reduce operating and maintenance 
costs. Six sizes, 20 tons to 300 tons 
capacity. Send for folder. Ask for 
Molding Cost Studies. 


F. J. STOKES MACHINE 
COMPANY 
5996 Tabor Road Olney P. O. 
Philadelphia, Pa. 


Cincinnati, St. Louis; Cleveland, The 
Cleveland Duplex Mchy. Co., Inc.; De- 
troit, Thomas Redmond; Pacific Coast 
Representative, L. H. Butcher Co., Inc. 




















































































































Ideal Commutator Dre:ser Co., 
more, Iil. 

Copper Tube & Products, Inc., 
Rd., Cincinnati, O. 

Krueger & Hudepohl, 3rd & Vine, 

Patton-MacGuyer Co., 17 
R. I 


1008 Park Ave., 


Syca 
5629 Madison 


Cincinnati, O. 
Virginia Ave., Providence, 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 

MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 

MACHINERY, Spring-Making 

Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY, Wire-Making 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINES, Drafting Room 

Ozalid Corp., 354 Fourth Ave., New York, N. Y. 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd., 


Olney 
P. O., Philadelphia, Pa. 


MACHINES, Polishing and Buffing 
Packer Machine Co., Dept. M, Meriden, Conn. 


MACHINES, Riveting 
Tubular Rivet & Stud Co., Wollaston, Mass. 

MACHINES, Screw-Driving (Power) 
Reynolds Screw Driving Machine Co., 612 W. 


Lake, 
Chicago, Ill. 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 

Electrical Coil Winding Co., 2731 Saunders, 
N. J. (Small.) 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., 


MAGNETS, Permanent 


Camden, 
Cleveland, O. 


Cinaudagraph Corp., Magnet Alloy Div., Stamford, 
Conn. ‘‘Nipermag.’’ 
General Electric Co., Schenectady, N. Y. 
Simonds Saw & Steel Co., Lockport, N. Y. 
MANUFACTURING, Contract 
Rockefeller Plaza, New 


Danbury-Knudsen, Inc., 30 
ee 


York, } 
Scovill "Mfg. Co., 65 Mill, Waterbury, Conn. 


MEGOHMMETERS. See Instruments. 

MELTING POTS, LADLES. See Pots & 
Ladles. 

METALS, Colored. See Metals, Pre- 
finished. 

METALS, Laminated. See Metals, Ther- 
mostatic. 

METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., 12 N. Second, Peru, Il. 


‘‘Nickeloid,’’ ‘“Tint-Metal.’’ 
Thomas Steel Co., Warren, O. 


METAL, Thermostatic 


Baker & Co., Inc., 113 Astor, Newark, N. J. 


SUPREME SPRAY NOZZLES 


For air conditioning and humidifying. 
Have self-cleaning orifices; 1 to 5 gal- 
lons of water atomized per hour. 








$3.00 less 40% the trade. Order 
sample today. Solenoid valves 
for water, gas, air, steam or oil. 


gta ek mT 


to 


105 MT. HOPE AVENUE, ROCHESTER, N. Y. 


TRICO OILERS 


SAVE TIME - OIL- WORRY 


Maintain a constant level of oil 
in bearings, gear housings, line 
shafts, etc. 


e They modernize your equip- 


ment 

Give thet added sales feature 
Reduce selling resistance 
Guarantee proper lubrication 
Place you a step ahead of your 
competitor 


i 4 WRITE FOR LITERATURE 


TRICO FUSE MFG.CO. 
MILWAUKEE, WIS., U.S. A. 























Callite Products Div., 


Eisler Elec. 
Union City, N. J. 


Corp., 547 - 39th, 
‘Callifiex.”’ 
Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 
Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Ill. 
General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. ‘*Trutiex.’’ 
= Co., H. A., 105 Chestnut, Newark, N. J. 
**Wilco.’’ 


METERS. See Instruments. 


MICA 


Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
Continental-Diamond Fibre Co., Newark, Del. ‘‘Mica- 


bond.’’ 
General Electric Co., Section M-619, Insulating Ma- 


terials Div., Appliance and Merchandise Dept., 
Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 


Macallen Co., 16 Macallen, 

Mica Insulator Co. Dept. 
N. “'Micanite.’ 

New England Mica Co., Inc., 


Boston, Mass. 
31, 200 Varick, New York, 


Waltham, Mass. ““Y-26.’’ 


MOLDED INSULATION. See Plastics. 
MOLYBDENUM 

Wire, Rods, Sheets, Special Shapes. 
Callite Products Division, Eisler Elec. Corp., 547— 


39th, Union City, N. J. 
Mallory & Co., P. R., Inc., Indianapolis, Ind. 


MONEL METAL 
Driver-Harris Co., Harrison, N. J. 
Driver Co., Wilbur 7; Newark, N. J. 


International Nickel Co., Inc., 67 Wall, New York, 


MOTOR DRIVE UNITS. 


See Drives, 
Machine Tool. 


MOTOR GENERATORS 


General Electric Co., Schenectady, N. Y. 


MOTOR STARTERS. See Controllers, 
Motor. 
MOTORS 
(See also ‘‘Motor specifications for Designed-in 


Power Applications,’’ elsewhere in this issue.) 
Alliance Mfg. Co, Dept. H, Alliance, Ohio. 
Barber-Colman Co., Rockford. Ill. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, TI. 
Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J. 
Delco Appliance Division, General Motors Sales Corp., 


Rochester, N. Y. (Also Radio Tuning Motors.) 
Delco Products Division, General Motors Corp., Day- 
ton, 


Dumore Company, Dept. 109-C, Racine, Wis. 
Electric Specialty Co., 213 South, Stamford, 
Fairbanks, Morse & Co., Dept. 
Ave., Chicago, Ill. 
General Electric Co., Schenectady, N. Y. 
Hansen Mfg. Co., Princeton, Ind. 
Harnischfeger Corp., 4563 W. National 
waukee, Wis. 
Haydon Mfg. Co., Inc., 
Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 
Janette Mfg. Co., 556 W. Monroe, Chicago, III. 
Kendrick & Davis Co., Ine., Lebanon, N. H. 
Kingston-Conley Elec. Co., North Plainfield, N. J. 
Leland Elec. Co., Dayton, 0. 


Conn. 
25, 600 S. Michigan 


Ave., Mil- 


Forestville, Conn. 


Master Elec. Co., Dayton, O. 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 
Signal Elec. Mfg. Co., Menominee, Mich. 


Smith Corp., F. A., Rochester, N. 
Speedway Mfg. Co., 1828 So. 52nd Ave. » Cicero, Il. 
J. 


Star Elec. Motor Co., Bloomfield, N. 

Victor Elec. Prods., Inc., 3025 Robertson Ave., Cincin- 
nati, O 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 


Westinghouse Elect. & Mfg. Co., East Pittsburgh, Pa. 


MULTIPLE LEAF CONTACT 
SWITCHES. See Plugs & Jacks, Radio. 


NAILS 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 


NAME PLATES 


Agee Emblem Co., Inc., Box No. 116R, Utica, 


Grammes & Sons, Inc., L. F., 393 Union, Allentown, 
Pa. 

NICKEL 

International Nickel Co., Inc., 67 Wall, New York, 

NICKEL-SILVER 

(Sheet, Rod, Tube, Wire.) 

American Brass Co.. Waterbury, Conn. 

American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished) 

Driver Co., Wilbur B., Newark, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.’’ 

NOZZLES, Spray 

Supreme Elec. Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y. 

NUT SETTERS. See Tools, Portable; 
also Machines, Screw-Driving. 

NUTS, Machine. See Bolts, Nuts and 
Screws. 

NUTS, Wing 

Parker-Kalon Corp., Dept. E., 190 Varick St., New 
York, N. ¥. a a 











OHMMETERS. See Instruments. 


OIL SEALS. See Seals, Oil. 


OILERS 
Gits Bros. 


cago, Ill. 
Hunter Pressed Steel Co., 


Mfg. Co., 1840 S. Kilbourn Ave., Chi- 


Lansdale, Pa. 


Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, III. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic.’’ 
**Levomatic,’’ ‘‘Drip-Drop.”’ 

OIL-LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 
Testers. 


OVENS, Industrial and Laboratory 


Annealing, Drying, Temper Drawing, Mold Baking. 
Electric Co., Schenectady, N. 
, Harold E., 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, 


General 
Trent Co. 


Ill. (‘‘Kimpak’’ Crepe Wadding.) 
PAINT. See Finishes. 
PAPER, Insulating 
Fish Paper, Press Board, Fibre Board, Fuller 
Board, Slot Insulation. 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.’’ 


Brandywine Fibre Products Co., 1402 Walnut, 
mington, Del. 


Continental-Diamond Fibre Co., Newark, Del. 
Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 


Wil- 


ton, Del. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y¥. ‘‘Armatite,” “Duro,” ‘“‘Micoid.”’ 

National Vulcanized Fibre Co., Wilmington, Del., 


“‘Campbellite,”’ ‘“‘C-F,’’ ‘‘Peerless.’’ 
Owens-Corning Fiberglas Corp., Dept. M; Industrial & 
Structural Prods. Lab., Newark, O. 
Taylor Fibre Co., Norristown, Pa. 
West Virginia Pulp & Paper Co., 
Dept., 230 Park Ave., New York, N. 
“‘Densite.”’ 


PEGS, Armature 
Insulation Manufacturers Corp., 


565 W. Washington 
Blvd., Chicago, Il. 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N.Y. 
National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


PHENOLIC COMPOUNDS. 
PHENOL FIBRE. 


Pulp Products 
Y. ‘‘Electrite,’’ 


See Plastics. 


See Plastics. 


PHOSPHOR BRONZE 

American Brass Co., Waterbury, Conn. 
Bunting Brass & Bronze Co., Toledo, O. 
Driver-Harris Co., Harrison, N. 


J. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


PHOTOELECTRIC CELLS AND TUBES 
General Electric Co., Schenectady, N. Y. 
G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 


Chicago, Ill. 
—, Co., Inc., Dept. B., 54 W. 21st St., New York, 
Weston Elecl. Instrument Corp., 582 Frelinghuysen 

Ave., Newark, N. J. ‘‘Photronic.”’ 


PILOT LIGHTS. See Lights, Pilot. 


PINIONS. See Gears & Pinions. 


PINS, Cotter 
Hubbard Spring Co., 
tiac, Mich. 


M. D., 690 Central Ave., Pon- 


PLASTICS, Laminated or Molded 
(See also Tubing, Laminated Phenolic.) 
jaa Insulator Corp., New Freedom, Pa. 

Mold.) 
Auburn Button Works, 
Auburn, N. 


(Cold 
Molded Plastics Div., 


2 
Bakelite Corp., 247 Park Ave., New York, N. Y. 
Bettle Products Div. of American aes Co., 30 
Rockefeller Plaza, New York, N. 
Brandywine Fibre Products Co., 1408 Walnut, Wil- 
1024 Kolmar Ave., 


Inc., 


mington, Del. 


Chicago Molded Products Corp., 


Chicago, Ill. 
Continental-Diamond Fibre Co., Newark, Del. 
‘‘Dilecto,’’ ‘‘Dilophane,’’ ‘‘Celoron.’’ 


Eclipse Moulded Prods. Co., Milwaukee, Wis. 
Formica Insulation Co., 4673 Spring Grove Ave., Cin- 


cinnati, O. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

General Electric Co., Section B-49, Plastics Dept., 
Pittsfield, Mass. ‘“Textolite,”” (‘‘Cetec’’ Cold Mold). 
General Plastics, Inc., North Tonawanda, N. Y. 
“‘Durez. 

Imperial Molded Prods. Corp., 2927 W. Harrison, 


Chicago, Tl. 
Kuhn & Jacob Moulding & Tool Co., 1204 Southard, 
Trenton, N. J. 


Kurz-Kasch, Inc., Dayton, O. 
Macallen Co., 16 Macallen. Boston, Mass. 
_ Insulator Co., Dept. 31, 200 Varick, New York, 


“Lamicoid.” 


“annie Chemical Co., Plastics Div., 
Mass. 


National Vulcanized Fibre Co., Wilmington, Del. 
“*Phenolite.”’ 


Richardson Co., Melrose Park (Chicago), Ill. 
rok.’’ 


Springfield, 


“Insu- 
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A STEP IN THE 
RIGHT DIRECTION 


If your product contains plastic parts, a step in the 
right direction is to let Kurz-Kasch do the die build- 
ing and molding. Scores of manufacturers have 
found that KurzKasch has the equipment and the 
ability needed to handle the largest and most 
difficult plastic jobs. 

Moldings produced at this modern plant fre- 
quently win high awards... as did the 4-compartment 
medicine case of Lucite, recently created for Eli 
Lilly & Co. But-whether entered in competition or 
not, Kurz-Kasch moldings are always clean, smooth, 
and perfect, regardless of size, contour, or quantity. 

Follow the trend to Kurz-Kasch. Let them prove 

~ to you that their plastic moldings will make your 
products more serviceable and more attractive. 


Kurz-Kasch, Inc., Dayton, Ohio. 


Branch Sales Offices: New York, Chicago, Cleveland, 
Los Angeles, Dallas, and Jackson, Michigan 


dit wii Sail 


KURZ-KASCH Inc. 


SAVE MONEY ON CUSTOM-MADE SMALL 


PRECISION PARTS 
for Instruments, Cameras, Appliances etc. 
@ Our special department gs a 


equipped with high-speed auto 
matic machines especially de- 
signed for the purpose — is 
prepared to handle your quan- 


tity production requirements 
exactly to your specifications 
Send us blueprints or samples 
Ask us to quote. 


Address: Custom Parts Dept. 


WALTHAM 


WATCH COMPANY 
Waltham, Mass. 

















Solenoids Designed for Your Job 
Make a BETTER PRODUCT 
.---.-and MORE SALES! 


No one solenoid can possibly be best 
suited for every job. Working space 
design—and the work to be done—are all 
important factors. Use Davis precision- 
made Solenoids, Magnets, ee 

/ 7 & Coils and you 
-) not only assure 
_" 
SI 
! 





a? ee 3 
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w Cost 






product — but 
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' sample. Write today 


EAN W. DAVIS & CO 
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5 (> If of mak- Lo a 

; yourself of mak- 
(Bligi\ ing 2 better and SOLENOIDS | 
AY (~~ faster-selling Low in cost because they make better 
™ <y machines and save space because of 

————= you save money compactness. Sizes from 1%” 


Yshthomthestart, 138 to 3” x 3”, Strokes 54” to 2”, 


Our engineers are ready to work with you and suggest 
} the most satisfactory and economical solenoid for your 
| particular job. Send specifications for quotations and 


INC. 


547 W. FULTON ST. CHICAGO, ILL 
PRECISION MADE COILS FOR EVERY ELECTRICAL PURPOSE 


MERCOID CONTROLS 


Designed to automatically regulate 


electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 








They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or \ — 





corrosion. There is no 
open arcing, pitting or 
sticking of .contacts. 
They operate indefinitely without deterioration. 
Mercoid switches are recommended wherever 
dependable service is an essential requirement. 


Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 


Name 


Address 















































































Surprenant Electric Insulation Co., 84 Purchase St., 
Boston, Mass. 
Synthane Corp., Oaks, Pa. 


Taylor Fibre Co., Norristown, Pa. 


Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 

PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3450 8S. 52nd Ave., 
Cicero, Il. 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PLATING GENERATORS 
Electric Specialty Co., 213 South, Stamford, Conn. 
General Electric Co., Schenectady, N. Y. 


Kendrick & Davis Co., Lebanon, N. H. 
PLATINUM. See Points, Contact. 
PLATINUM 


Baker & Co., Inc., 113 Astor, 
Wilson Co., H. A., 105 Chestnut, 
**Wilco.”’ 


Newark, N. J. 
Newark, N. J. 


PLUG & CORD SETS 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

Diamond Wire & Cable Co., Chicago Heights, Ill. 

General Cable Corp., 420 Lexington Ave., New York, 
n = 


Electric Co., Section Q-921, 
Merchandise Dept., Bridgeport, 
“Tell-tale Tap,’’ ‘‘Unicord.’’ 

Holyoke Wire & Cable Corp., 


330 Ridge, 


General. Appliance and 


Conn. ‘‘Ge-Flex 
710 Main, 
Rome, N. Y. 


Holyoke, 
Mass. 
Rome Cable Corp., 


PLUGS, Attachment 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Tl. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Cc. D. Wood Electric Co., Inc., 826 Broadway, New 
York, N. Y. 

PLUGS, Expansion 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 


Mich. 


tiac, 


PLUGS & JACKS, Radio 
om Elec. 


Mfg. Co., 1627 W. Walnut, Chicago, 


RELAYS 


This new AC mercury plunger 
type has only one moving part. 
There is no hum or chatter, and 
the mercury to mercury break 
assures positive operation. Op- 
erates in any position within 45 
degrees of the vertical; high 
speed, silent opening and clos- 
ing. Easily installed and 
maintenance free. Under- 
writers’ Laboratories listing. 


Made in the U. S. A. with 
American Material and Labor. 


H-BELECTRICCO.INC.. 


2338 N. Greed St., Phila., Pa. 















Screw Machine Products 
Made te Order 


FROM STEEL-BRASS 
OR STAINLESS STEEL 


SEND SAMPLES OR 


BLUE PRINTS FOR 
PRICES AND DETAILS 


SAMUEL J.SHIMER4SONS 


MILTON,PA. 








PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 
for Electrical 


Purposes, Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 


PLUGS & SOCKETS, Multiple Contacts 
ee Elec. Mfg. Co., 1627 W. Walnut, Chicago, 


PLUGS & SOCKETS, Single Contact 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


POINTS, Contact 


Molybdenum, Platinum, Silver, Tungsten, Special 
Alloys. 
Baker & Co., Inc., 113 Astor, Newark, N. J. 
Callite Products Division, Eisler Elec. Corp., 547— 
39th, Union City, N. 
General Plate Co., Div. of Metals and Controls Corp., 


34 Forest, Attleboro, Mass. 


Mallory & Co., Inc., P. R., Indianapolis, Ind. 


Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
**Wilco.’”’ 

PORCELAIN 

Akron Porcelain Co., Akron, O. 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.’’ 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

Star Porcelain Co., Trenton, N. J. “‘Nu-Blac,”’ 
‘‘Thermolain,’’ ‘‘Vitrolain,’’ ‘*‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Universal Clay Products Co., 1540 E. First, San- 
dusky, O. 

POTENTIOMETERS. See _ Resistors, 
Radio Control. 

POTS & LADLES, Melting 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 


Pa. ‘Dunco. 
General Electric Schenectady, N. Y. 
Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O. 


‘Triplex. 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PRE-FINISHED METALS. 


See Metals, 
Pre-finished. 


PRESSES, Ceramic, Tabletting, Plastic 
Molding, Plastics Preforming 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. 


O., Philadelphia, Pa. 


PULLEYS, Steel 


Dayton Rubber Mfg. Co., Dayton, O. 


PUSH BUTTON STATIONS. 
Switches, Remote Control. 


See 


PYROXLIN COMPOUNDS. See Plastics. 


RAWHIDE GEARS. See Gears & Pin- 


ions, Non-Metallic. 

RECEPTACLES, Lamp. See Sockets, 
Lamp. 

RECTIFIERS, Current 

B. L. Elec. Mfg. Co., St. Louis, Mo. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


REFRACTORY PORCELAIN. 
mics; Cores, Resistor; 


See Cera- 
Porcelain. 


REGULATORS, Speed. See 


Controllers, 
Motor. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo- 


stats.) 

Allen-Bradley Co., 1309 S. First, Milwaukee. Wis. 

Brown Instrument Co., Div. of Minneapolis- Honeywell 
Regulator Co., 4466 Wayne Ave., Philadelphia, Pa. 

Dunn, Inc., Struthers, 1388 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.”’ 

General Electric Co., Schenectady, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 


REGULATORS, Voltage 
The Acme Electric & Mfg. Co., 35 et. Cuba, N. Y. 
General Electric Co., Schenectady, N. 

emienae, Mass. 


7 a Co., 30 State, 
H- B Elec. Co., Ine., 2531 N. Broad, Philadelphia, Pa. 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, 
34 South, Mt. Vernon, N. Y. 


1. 
Ward Leonard Elec. Co., 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill. ‘‘Autelco,’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., 
Elizabeth, N. J. ‘‘Agastat’’ (Time delay). 


Brown Instrument Co., Div. of Minneapolis-Honeywell 
Regulator Co., 4466 Wayne Ave., Philadelphia, Pa. 
Clare & Co., C. P., Lawrence & Lamon, Chicago, Ill. 


Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Til. 

Dunn, Ine., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.”’ 

Eagle Signal Corp., Moline, ITI. 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Til 


Hart Mfg. Co., Hartford, Conn. “Diamond H.” 


H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 


Supreme Elec. 105 Mt. 

Rochester, N. 
Ward Leonard Elec. Co., 34 South, Mt. 
Weston Elec. Instrument Corp., 


Ave., Newark, N. 4. 


Hope Ave., 


Vernon, N. Y. 
582 Frelinghuysen 


Products Corp., 
Y. 








RESISTANCE LINE CORD. 


S See Cords, 
Resistance Line. 


RESISTORS, Power Circuit 


Aerovox Corp., New Bedford, Mass. 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
“‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 

General Electric Co., Schenectady, N. Y. 
International Resistance Co., 405 N. Broad, Phila- 
delphia, Pa. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

National Electric Controller Co., 5309 Ravenswood 
Ave., Chicago, II. 


Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, Tl. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 


Attenuators, Fixed Resistors, MRheostats, Potenti- 
ometers. 
Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
ss - da 2 Mfg. Co., Inc., 285 N. Sixth, Brooklyn, 
General Radio Co., 30 State, Cambridge, Mass. 
International Resistance Co., 405 N. Broad, Phila- 
delphia, Pa. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
National Electric Controller Co., 5309 Ravenswood 
Ave., Chicago, III. 


Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, III. 
Ward Leonard Elec Co., 34 South, Mt. Vernon, N. Y¥ 


RHEOSTATS, Motor Control 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mas 

International Resistance Co., 405 N. Broad, Phila- 
delphia, Pa. 

National Electric Controller Co., 5309 Ravenswood 
Ave., Chicago, III. 


Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, III. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
**Vitrohm.”’ 


RHEOSTATS, Radio. See Resistors, 
Radio Control. 

RIVETS 

Progressive Mfg. Co., Torrington, Conn. 

Tubular Rivet & Stud Co., Wollaston, Mass. 


Waterbury 
Conn. 


Button Co., Washington Ave., Waterbury, 


R.P.M. COUNTERS. See Tachometers 


RUBBER, Hard & Soft Molded 
Castle Rubber Co., East Butler, Pa. 


SCREW DRIVERS, Portable. See Tools, 
Portable. 


SCREW DRIVING MACHINES. 
Machines, Screw-Driving. 


SCREW MACHINE PRODUCTS, Fibre. 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 


See 


oa Co. of America, 2179 Gulf Bidg., Pitts- 

urg ie 

Danbury-Knudsen, Inc., 30 Rockefeller Plaza, New 
York, N. Y. 

Linden & Co., Inc., 891 Broad, Providence, R. I. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 


Progressive Mfg. Co., 
Scovill Mfg. Co., 
Shimer & Sons, 


Torrington, Conn. 
65 Mill, Waterbury, Conn. 
Samuel J., Milton, Pa. 


SCREWS, Lock Washer 
Shakeproof Lock Washer CO» 2533 N. 
Chicago, Ill. ‘‘Sems.’ 


SCREWS, 
American Screw Co., Providence, R. I. 
Progressive Mfg. Co., Torrington, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Recessed Head 


American Screw Co., Providence, R. 


ewe Self-Tapping, Sheet Metal and 
ap 


Keeler Ave., 


Machine 


Parker-Kalon Corp., Dept. E., 190 Varick St., New 
York, N. Y. 

SCREWS, Set 

Parker- 7 Corp., Dept. E., 190 Varick St., New 
York, N. Y. 

Scovill’ Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Tapping 


Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill. 

SCREWS, Thumb 

Parker- — Corp., Dept. E., 190 Varick St., New 
York, > 4 

oimeaehes Mfg. Co., Torrington, Conn. 

SEALS, Oil 

Felters Co., Inc., 201 a Boston, Mass. 

Garlock Packing Co., Palm N. Y. ‘“‘Klozure.’’ 

Gits Bros. Mfg. Co., 1840. 5. Kilbourn Ave., Chi- 
cago, Il. 

SEATERS, Commutator Brush 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, III. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., 


SHADES, 


Mica Insulator Co., 


Cleveland, O. 


Mica 
Dept. 31, 200 Varick, New York, 


New England Mica Co., Waltham, Mass. 


SHEARS, Metal Cutting. 
able. 


See Tools, Port- 
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Large Stocks... Uniform High Quality... 
immediate Shipment » « « Principal products include— 


iry, 
Alloy Steels,Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
ors Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing. 
Rivets, Bolts, Nuts, Washers, etc. Write for Stock List. Joseph T 
ms Ryerson & Son, Inc. Plants at: Chicago, Milwaukee, St. Louis, Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 
ee 
re. 


al 
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aise 
New You can depend on ILSCO Solderless Lugs SMALL MOTORS? 
I. to grip wires securely—against as much as 
. Sore artnet wie 
as shown below, for #8—#4 for 
wire range. samples 
ind Dept. EM 
New ILSCO COPPER TUBE & PRODUCTS, INC. 
5629 MADISON ROAD CINCINNATI, OHIO 
New 
m For Auto Heaters, Food Mixers, Sirens, 
Burglar Alarms, Grinders, Blowers, etc. 
ae anne Two Frame lengths cover power from 1/100 to 
e . 1/20 B.h.p. and speeds from 2000 to 10,000 r.p.m. 
i Ss >—- = Voltages from 6 to 110, both in A. C. and D. C. 
Chi- Le —S The shaft is 44” Tool Steel. Outside dia. is 28¢” 
Mounting from Die Cast End. 
yca- 
We welcome the opportunity of 
. 0. ne Sc quoting on Special Requirements. 
rork, 556-558 West mroe Street Chicago, IL 
F BR Rate cap ag opeape meme ga KENDRICK & DAVIS CO., Ine. 
- Lebanon, N. H. 
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RE 


TRADE MARK 
eo 


FROM ROOM TO FURNACE TEMPERATURES 


Strips, Rings, Tubular, immersion, Cartridges, 
Unit Heaters, Air Heaters, Vane Heaters, and 
Furnace Types. Why not ask for engineering 
data? Write for name of nearest representative. 


HAROLD E. TRENT CO. 
619 N. 54th STREET, PHILADELPHIA, PA. 


For simplification of opera- 

tion; for increased efficiency, 

or for sales appeal—an automatic 
timer will prove advantageous. 
There is a_ suitable Walser 
catalog timer model for your product. 


WALSER AUTOMATIC TIMER CO. 
Graybar Bldg. New York, N. Y 


Write for 


TROMBET TA SOLENOID CO. 


PF WISCONSIN 
U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
15 sizes—1,, to 90 Ibs. High speed—11 sizes—*, to 
35 Ibs. Long Stroke—11 sizes 14 to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity 4—10,000 Ibs. 
A.C.—SOLENOID BRAKES—D.C. 

Disk and Shoe Brakes up to 2,500 ft-ibs. 
RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 


MILWAUKEE 


OUTSTANDING 
QUALITY 





Gardiner Flux-Filled Solders save time and material be- 
cause their unvarying high quality makes possible faster, 
cleaner work. Available in acid and rosin core . 
various alloys and core sizes gauges as small as 
1/32”. Gardiner solid wire, bar, drop and pellet solders 
provide same outstanding quality and low price advantages. 
Eastern Sales Office and Warehouse 
DAVID M. KASSON & CO., 264 Canal St., New York 


2) 


—F 





. Ji 
4818 So. Campbell Ave., Chicago, Ill. 


= || POWwREX 











ice 
MERCURY SWITCHES 


Write for 















SHEETS, Brass, Bronze, Copper. See 









Brass, Bronze and Copper. 

SHEETS, Iron Enameling 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

SHEETS, Nickel. See Nickel. 

SHEETS, Steel 

American Nickeloid Co., 12 N. Second, Peru, I 
Prefinished 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Stee! Corp. Subsidiary.) 

Granite City Steel Co., Granite City. Tl. 

Newport Rolling Mill Co., Newport, Ky 

Repu Steel Corp., Cleveland, O 


Ryerson & Son, Inc., Jos. T., Chicago, III. 


SHELLS, Screw Socket 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 


R , 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SILVER 
Sheet, Rod, Tube, Wire, Anodes. 
Baker & Co., Inc., 113 Astor, Newark, N. J. 
Handy & Harman, 82 Fulton, New York, N. Y 
General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, N. J 


Newark, 
**Wilco.”’ 


SLATE 

Portland-Monson Slate Co., Portland, Me. 

SLEEVING, Saturated. See Tubing, 
Varnishea 

SLOT INSULATION. See Paper, Insu- 
lating; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Electric Co., Schenectady, N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, II] 


SOCKETS, Electronic Tube 


Slectronic Mechanics, Inc., 85 Hazel, Paterson, N. J. 


SOCKETS, Lamp 
General Electric Co., Section Q-921 Appliance and 
Merchandise Dept., Bridgeport, Conn. 


SOLDER, Self-fluxing 
Gardiner Metal Co., 4818 8S 
Til 


Campbell Ave., Chicago 


SOLDER, Silver 

General Plate Co., Div. of Metals and Controls Corp, 
34 Forest, Attleboro, Mass 

Handy & Harman, 82 Fulton, New 
““Sil-Fos,’’ ‘‘Easy-Flo.’’ 

Wilson Co., H. A., 105 Chestnut, 
“*Wilco.”’ 


SOLDERING COMPOUNDS 


Stick, Paste, Flux, Salts, Fluid 


York, N. Y 
Newark, N. J 


Gardiner Metal Co., 4818 S. Campbell Ave., Chicago 
Ti 
General Electric Co., Section Q-921 Appliance and 


Merchandise Dept., Bridgeport, Conn 


SOLDERING 


ing. 


IRONS. See Irons, Solder- 


SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
American Automatie Electric Sales Co., 1033 W. Van 
Buren. Chicago, Ill 

Davis & Co Inc., Dean W., 547 W 
cago, Ill 

—— Coil Winding Co., 2731 Saunders, Camden, 


Fulton, Chi 


General Electric Co., Schenectady, N. Y 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 


Til. 
Trombetta Soler i Co., Milwaukee, Wis. 


SPEED INDICATORS. See Tachometers; 


also Stroboscopes. 


SPEED REDUCERS 

Alliance Mfg. Co., Dept. H, Alliance, Ohio 
Rarber-Colman Co., Rockford, Il. 

Rodine Elec. Co., 2256 W. Ohio, Chicago, Tl! 
Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J. 
Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 
Deleo Products Div., General Motors Corp., Dayton, 0 
Dumore Co., Dept. 109 C, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn 
Fairbanks. Morse & Co., Dept. 25, 600 S. Michigan 


Schenectady, N. Y. 
Princeton, Ind 
Yorp., 4563 W. National Ave., Mil- 
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Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co 56 Monroe, Chicago, II. 

Kendrick & Davis Co., Lebanon, N. H 

Leland Elec. Co., Dayton, O 

Master Elec. Co., Dayton. O. 

Signal Elec. Mfg. Co., Menominee, Mich 

Sneedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 
J 





Star Elec. Motor Co., Bloomfield. N. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 

Westinghouse Elect. & Mfg. Co., East Pittsburgh, Pa 


SPEED REGULATORS. See Controllers, 
Motor. 













































































SPRING-MAKING MACHINERY. See 
Machinery, Spring-Making. 


SPRINGS 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barns Co., Wallace, Div. of Associated Spring Corp., 
$ristol, Conn. 

Barnes-Gibson-Raymond, Div. of Associated 
Corp., 6399 Miller Ave., Detroit, Mich. 
Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, II] 

eet ae Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


Spring 


SPROCKETS 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 


STAMPINGS, Metal 
Aluminum Goods Mfg. Co., Manitowoc, Wis. 
American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 
116R, 


American Emblem Co., Inc., Box No. 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 
30 Rockefeller Plaza, New 


Danbury-Knudsen, Inc., 
York, N. Y. 
Dante Elec. Mfg. Co., Bantam, Conn. 
Grammes & Sons, Inc., L. F., 393 Union, Allentown, 


Utica 


Pa. 
Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich 
Hunter Pressed Steel Co., Lansdale, Pa. 
Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 
Linden & Co., Inc., 891 Broad, Providence, K 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R 


Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, II. 
Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

Seovill Mfg. Co., 65 Mill, Waterbury, 

Shakeproof Lock Washer Co., 2533 N. 
Chicago, Il) 

Sherman Mfg. Co., H. 


Conn. 
Keeler Ave., 


B., Battle Creek, Mich. 
STAMPINGS, Small Non-metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del 

Continental-Diamond Fibre Co., 

Formica Insulation Co., 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

General Electrie Co., 
Pittsfield, Mass 
Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, M1. 
Richardson Co Melrose Park (Chicago), Ill. 

Taylor Fibre Co., Norristown, Pa. 


STARTERS, 
Motor. 


Newark, Del. 
4638 Spring Grove Ave., Cin- 


Section B-29 Plastics Dept., 


Motor. See Controllers, 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Magnet 

Cinaudagraph Corp., Alloy Div., 
Conn **‘Nipermag.”’ 

Simonds Saw & Steel Co., Lockport, N. Y. 


Magnet Stamford, 


STEEL SHAFTING, Screw Stock 
American Stee! & Wire Co., Rockefeller Bldg., Cleve- 

land, O (United States Steel Corp. Subsidiary.) 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS. See Sheets, 


STEEL SHEETS, Enameling 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City. Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL, Stainless 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Driver Co., Wilbur B., Newark, N. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, IIl. 

Simonds Saw & Steel Co., Lockport, N. Y. 


Steel. 


STEEL, Strip 
American Nickeloid Co., 12 N Peru, Ill. 
Prefinished) 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 

Cold Metal Process Co., 2129 Wilson Ave., Youngs- 
town, O. (Cold Rolled.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Til. 

Thomas Steel Co., Warren, O. (Bright Finish, Zine 
Coated, Copper Coated.) ‘“Thomastrip.”’ 


Second, 


STRAIN RELIEFS, Cord 
General Electrie Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


STRIPPERS, Wire 

Pyramid Products Co., 2224 S. State, Chicago, Ml. 

Smith Corp., F. A., Rochester, N. Y. 

Wire Stripper Co., 1727 Eastham Ave., BE. Cleveland, 
Ohio. 


STROBOSCOPES 

General Electric Co., Schenectady, N. Y 
General Radio Co., 30 State, Cambridge, 
“*Strabotoc.”” 


Mass. 


ELECTRICAL MANUFACTURING 


ae 
Tyo -TeS 
DOUBLY ASSURES SPRING FITNESS 


Consult our Research and Testing Laboratories to 
determine accurately IN ADVANCE the performance 
your springs will give We can help you find the 
proper type. size and design for a new spring—and tell 
you exactly what it will do. We may be able to find 
a better spring to replace a present design—show you 
definitely where a saving can be made or performance 
improved 
This is all part of Hunter's conception of COMPLETE 
SPRING SERVICE and you are invited to use our 
unT facilities freely and without charge. 
Get facts, not opinions: ask Hunter. 





























Specialists in HIGH VOLTAGE 


EACH year, Acme produces immense quantities of 
high voltage transformer and ignition coils. The 
secondaries contain thousands of turns of wire often 
as small as .0028”, deliver tremendous voltages. The 
insulation must be right, and is —due to experienced 
operators, special Aceme-formula waxes and varnishes, 
thorough impregnation, and the most rigid inspec- 
tion. Naturally such a set-up guarantees the very 
finest low voltage coils. May we estimate on your needs? 





PRODUCTS 





: HUNTE a rT aay i 





COILS—MAGNET WIRE—V ARNISHED INSULATIONS—CAPACITORS 
The Acme Wire Co., New Haven, Conn. 


type of PLASTIC MOLDING — plus an unusually large stock assort- 


i ment of pulls, knobs and handles 










HE products shown at the left are ; can get 
typical specimens of Imperial custom | @ At Imperial you ft 


: m styles ° 
molding. Here are products in the modern ode d handles 







































































an . 
rd, tempo where molding plays a most im- = ; = ae Availabis 
portant part in creating consumer accept- in a variety a 
ance. They are products where production 
“ costs had to be kept low . . . where quality i 
) and accuracy had to be maintained. nets, steel cabinets, Coe. 
; : wers, furn} : 
Imperial can handle your molding on an and oo machines, air 
economical basis in any plastic material desiaitioning equipment. om: 
and yet maintain the highest standard of . They are — ‘one col- 
ia workmanship. —— es “through s° 
IMPERIAL MOLDED PRODUCTS CORP. pa can’t chip or wear 9 
2921 West Harrison St., Chicago, Il. “°'iilustrated stock parts 
aa ee 
- BAKELITE @ PLASKON ® DUREZ @ TENITE @ BEETLE @LUCITE 
ed 








i—Heater loads {200 watts up to 600 volts A.C. 
ae USE THE Also inductive loads, solenoids, and relays. 
Al. '2 h.p. up to 460 volts A.C. 

2—Operates on .0002” to .0003’° movement and 
e- “4 to 2 ounces pressure differential. 

3—60 or more snaps per minute. 

D-. 4—UNDERWRITERS’ ae. —_ 
c - P 
. @ TyPEZ @ 


SWITCH 


Double Cup Washer 
Lugs 1015 Series 









PROVAL. Size | 15/16” x 27/32” x 11/16”. 








a “ee sane K & H SOLDERLESS TERMINAL LUGS 
" ite tae ne acetone an AND CONNECTORS FOR ALL PURPOSES 
1d, a a » WRITE FOR CATALOG « 
| : EGER & HUDEPOHL 
BB vicro switce Gg corporation OE a 
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Automatic 


TIMERS 


for every application 


KWIXSET Timers 
are rugged, simple, 
accurate, convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. SIGNAL KWIXSET 


TRANSFORMERS 


Acme offers a Complete transformer engineering service and 
a production organization specializing in the manufacture of 
quality transformer products. Inquiries invited. Send specifi- 
cations and perfurmance requirements. 


ELECTRIC 


35 WATER STREET + CUBA, NEW YORK 








CARTRIDGES, 
IMMERSION 


to YOUR needs. 


1326 N, 23rd. 


Sales Representatives in Buffalo, Chicago, 
Cleveland, Dayton, Minneapolis, New York 


SQUARE - = ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 


EYELETS—Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 
















STRIPS, RINGS, 


Standard types or engineered 


WATLOW ELECTRIC _ MFG. CO. 
ST. LOUIS, MO. 








SWITCHES, Fixture 
General Electric Co., Section Q-921, 
Merchandise Dept., Bridgeport, Conn. 


SWITCHES, Heater 


Appliance and 


General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Elec. Co., Schenectady, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
SWITCHES, Limit 

Allen-Bradley Co., 1309 8. First, Milwaukee, Wis. 


Barber-Colman Co., Rockford, IIl. 
Deutschmann Corp., Tobe, Canton, Mass. 
General Elec. Co., Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. 
McDonnell & Miller, 1303 Wrigley Bldg., Chicago, Il. 
Micro Switch Corp., 1 E. Spring, Freeport, Iii. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


**Mu-Switch.”’ 


SWITCHES, Mercury 
Brown Instrument Co., Div. 
well Regulator Co., 
Pa. 
General Electric Vapor Lamp Co., 887 
boken, N. J. ‘*Kon-nec-tor,’”’ 
Hart Mfg. Co., Hartford, Conn. 
Mercoid Corp., 4201 Belmont Ave., 
Powrex Switch Co., 
Ward Leonard Elec. 


of Minneapolis-Honey- 
4466 Wayne Ave., Philadelphia, 


Adams, Ho- 
” Cooper Hewitt.’ 
“Diamond H.’’ 
Chicago, Ill. 
190 Willow, Waltham, Mass. 
Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 
Electronic Mechanics, Inc., 
een Elec. Mfg. Co., 


Mallory & Co., Inc 
Ohmite Mfg. Co., 


85 Hazel, 
1627 W. 


Paterson, N. J. 
Walnut, Chicago, 


R., Indianapolis, Ind. 
i848 W. Flournoy, Chicago, Il. 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, 
Deutschmann Corp., Tobe, Canton, Mass. 
Dunn, Inc., Struthers, 

Pa. ‘‘Dunco.’’ 
General Electric Co., 
eae 


Wis. 
**Mu-Switch.”’ 
138 N. Juniper, Philadelphia, 


Dept. 6A-201, Schenectady, 


Hart Mfg. Co., Hartford, Conn. ‘Diamond H.’’ 

McDonnell & Miller, 1303 Wrigley Bldg., Chicago, Il. 
Micro Switch Corp., 1 East Spring, Freeport, I! 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 
Deutschmann Corp., Tobe, Canton, Mass. ‘‘Mu-Switch.’’ 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
McDonnell & Miller, 1303 Wrigley Bldg., Chicago, II. 
Micro Switch Corp., 1 East Spring, Freeport, Ill. 


SWITCHES, Stepup 
een Elec. Mfg. Co., 1627 W. 


SWITCHES, Thermostatic 
Fenwal Incorporated, Ashland, Mass. 


SWITCHES, Time. 


Walnut, Chicago, 


See Timing Devices. 


SWITCHES, Vacuum 


General Elec. Co., Dept. 6-201, Schenectady, N. Y. 


SYNTHETIC RESINS. See Plastics. 


TACHOMETERS 

Veeder-Root, Inc., Hartford, 

Weston Elecl. Instrument Co., 
Newark, N. J. 


Conn 
582 Frelinghuysen Ave., 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-633, Newport, Ky. 


TAPE, Cotton, Linen, Silk 


General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Ill. 
_ ae Co., Dept., 31, 


200 Varick, New York, 


TAPE, Glass 
Owens-Corning Fiberglas Corp., Dept. M., 


Industrial & 
Structural Prods. Lab., Newark, 


TAPE, Mica 
Continental-Diamond Fibre Co., 
General Electric Co., Section Q-921, Appliance and 


Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 


Bivd., Chicago, Ill. 
= Insulator Co., Dept. 31, 200 Varick, New York, 


. 


Newark, Del. 


Washington 


TAPE, Rubber and Friction 


General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. Washington 


Bivd., Chicago, Ill. 
Mica Insulator Co., Dept. 


81, 200 Varick, New York, 


TAPE, Scotch 
Minnesota Mining & Mfg. Co., 


791 Forest Ave., Mt. 
Paul, Minnesota. 


TAPE, Varnished Fabric 


\eme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, 
N. Y. ‘°Turbo.’’ 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co... ,Dept. $1, 200 Varick, New York, 


N. Y. ‘Empire.’ 





TAPPING MACHINES. 
Tapping. 


See Machines, 


TERMINALS, Plain & Locking 


Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill. 


TERMINALS & CONNECTORS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

ae Elec. Mfg. Co., 1627 W. Walnut, Chicago, 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 


et Inc., 4252 Lincoln Ave., Chicago, Ill. (For 
uses. ) 
ener Co., 17 Virginia Ave., Providence, 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 
oe & Cg, 1642 W. Hubbard, Chicago, 
ll 


Waterbury Button Co., 


Washington Ave., 
Conn. 


Waterbury, 


TESTERS, Coil 
See also Instruments. 

Weston Elecl. Instrument Corp., 
Ave., Newark, N. J. 


TESTING LABORATORIES 


Electrical Testing Laboratories, 79th & East End 
Ave., New York, N. Y. 


THERMOPILES 
The Eppley Laboratory, Inc., 


582 Frelinghuysen 


Newport, R. I. 


THERMOSTATIC METAL. 
Thermostatic. 


THERMOSTATS 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Barber-Colman Co., Rockford, III. 


See Metal, 


Bridgeport Thermostat Co., Inc., Bridgeport, Conn. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.”’ 

Fenwal Incorporated, Ashland, Mass. 

General Electric Co., Schenectady, N. Y. 


Hart Mfg. Co., Hartford, Conn. 


“Diamond H.”’ 
H-B Elec. Co., Inc., 


2531 N. Broad, Philadelphia, Pa. 

Mercoid Corp., 4201 Belmont Ave., Chicago, III. 
‘‘Pyrotherm,’’ ‘‘Sensatherm,’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., 1 East Spring, Freeport, III. 


Spencer Thermostat Co., 104 Forest, Attleboro, Mass. 
“*Klixon.’’ 

Supreme Elect. Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y. 

TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, Il. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘*Dunco.’’ 

ee Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 

General Electric Co., Dept. 6A-201, Schenectady, 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 


Ill. 
Hansen Mfg. Co., Princeton, Ind. 
Hart Mfg. Co., Hartford, Conn. “Diamond H.” 
Thompson Clock Co., H. C., Bristol, Conn. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


Walser Automatic Timer Co., Graybar Bldg., New 
York, N. Y. 

TIN PLATE 

American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 


finished. ) 


TOOLS AND JIGS 


Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


TRANSFORMER CORES. 


See Cores, 
Transformer. 


TRANSFORMERS 
For built-in applications to electrically operated 


machines, appliances and equipment. 
The Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 


Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chi- 
cago, Ill. 

General Electric Co., Ft. Wayne, Ind. 

General Radio Co., 30 State, Cambridge, Mass. 
“*Variac.’’ 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


TUBES, Paper 
Paramount Paper Tube Co., 801 Glasgow Ave., Fort 


Wayne, Ind. (Square, Rectangular, Round.) 
Precision Paper Tube Co., 2033 W._ Charleston, 
Chicago, Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury. Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Iisco Copper Tube & Products, Inc., 
Rd., Cincinnati, O. 

Scovill Mfg. Co., 65 Mill, 


5629 Madison 


Waterbury, Conn. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

ba “5 ees Fibre Co., Newark, Del. ‘‘Cel- 
lulak.”’ 

Formica Insulation Co., 4673 Spring Grove Ave., Cin- 
cinnati, O. 

Franklin Fibre-Lamitex Corp., 190 E. 12th. Wilming- 
ton, Del. 

General Electric Co., Section _B-49, Plastics Dept., 
Pittsfield, Mass. ‘“Textolite. 


Mire Insulator Co., Dept. 31, 200 Varick, New York, 
— 


National Vulcanized Fibre Co., Wilmington, Del. 
‘*Phenolite.”” 


= Co., Melrose Park (Chicago), Ill. ‘“‘Insu- 
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at DE WITT orsrareo HOTELS 
The Hotels that Check with Every Travel Standard 
l, 
Tun Cleveland 
HOTEL HOLLENDEN 
is Ju Columbus Tn Jamestown, N.Y. 
‘ THE NEIL HOUSE THE SAMUELS 
: In Alarcon and 
e., THE MAYFLOWER THE JAMESTOWN 
Theodore De Witt, President ¢ R. F. Marsh, Vice-President 
la, 
ly, 
r : 
| uf you are stumped 
v and can’t find the answer to 
. your problem in the pages of 
ni this issue... 
ii- 
" «++ im 
y. write; telephone or telegraph 
Electrical Manufacturing. 
Address your communications 
to: 
i J. A. Campbell 
. Director, Reader Service 
A ELECTRICAL MANUFACTURING 
He 232 Madison Avenue 
ik, New York, N. Y. 


APRIL 1939 
























ERE: 
ea 
aoe 


CALLITE 


Rigidly controlled, laboratory Contacts | 
can be furnished | 


tested, thoroughly accurate—any | fF 



















and all of these describe CAL- TUNGSTEN 
LITE electrical contacts. Every MOLYB- | 
, alias ae re DENUM 
step of the way these contacts 

‘ ok SILVER 
are closely supervised (this in- PLATINUM 





cludes daily checking under actual AND 









operating conditions) to insure ALLOYS OF 
flawless long life performance. ace 
Whatever your contact require- ist 5 





For other Callite 
Products includ- 
ing Tungsten or 
Molybdenum 
Grids, Cathodes, 
Hook & Pigtails, 
Platis, Formed 
Parts, Filament 
Anchor Wire, etc. 


PRODUCTS DIVISION Anchor Wire, etc. 
EISLER ELECTRIC CORPORATION plete catalog t0- 


556 39th STREET @ UNION CITY, NJ y- 


ments, it pays to contact 



































Flea Power 
MOTORS 


A Type for Every Need 
DEPENDABLE 110-volt Induction and 
Universal Motors (AC or DC), both en- 
eased and skeleton types, with or with- 
out built-in gear box that gives range 
of speeds and one or two drive shafts. 
Built to industrial standards. Thous- 
ands in use doing hundreds of different 
jobs. Remarkably low prices on one 
ora million. Also low voltage motors. 






















SpeedWay Manufacturing Co. 
1828 So. 52nd Ave., Cicero, Ill. 













WRITE FOR 
CIRCULAR 


WIRE CONNECTIONS MADE RIGHT! 
HHA ome “LH, bir Haile 


NO SOLDER—NO TAPE—yet greater 
conductivity than the best soldered joint. 
COSTS LOWERED—Saves solder and tape 

expense—faster wire joints—lowered Wee 
labor costs. Clean and safe, Ideal Sin Voli... 
““Wire-Nuts’’ make wire connections 
that are— 

Better Electrically—Stronger Mechan- 


ically. ‘ 
: ” Fully approved — Listed by 
Underwriters’ Laboratories, Inc. Screw On... 
Write Now For Free Samples THAT'S ALL! 
IDEAL COMMUTATOR DRESSER COMPANY 
1008 PARK AVENUE SYCAMORE, ILLINOIS 














































Surprenant Electric Insulation Co., 84 Purchase St., 
Boston, Mass. 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 


TUBING, Monel & Nickel 
International Nickel Co., Inc., 67 Wall, New York, 
nm. %. 


TUBING, Phosphor Bronze 
American Brass Co., Waterbury, Conn. 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 


ton, Del. 
National Vulcanized Fibre Co., 
**Peerless,’’ ‘‘Vul-Cot.’’ 


Taylor Fibre Co., Norristown, Pa. 


Wilmington, Del. 


TUBING, Varnished Fabric (Spaghetti) 

Brand & Co., Wm., 276 Fourth Ave., New York, 
N. ¥. “Pathe.” 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, III. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Empire.’’ 


Washington 


TUBING, Varnished Glass 
Owens-Corning Fiberglas Corp., Dept. M, Industrial & 
Structural Prods. Lab., Newark, 


TUBULAR LAMPS. 


See Lamps, Minia- 
ture. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. 

Callite Products Div., Eisler Elec. Corp., 547 89th, 
Union City, N. J., ‘‘Kulgrid.’’ 


Mallory & Co., Inc., P. R., Indianapolis, Ind. 


UNITS AND ELEMENTS, 
Heating 

General Electric Co, Dept. 6A-201, Schenectady, N. Y. 

Rockbestos Products Corp., 733 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’”’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

eee Elec. Mfg. Co., 1326 N. 23rd, St. Louis, 
MO 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pitts- 
burgh. Pa. ‘‘Chromalox.’’ 


Resistance 


VACUUM SWITCHES. See Switches, 
Vacuum. 
VARNISH, Insulating 


Acme Wire Co., New Haven, Conn. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. “*Linolac.’”’ 


Washington 


VOLUME CONTROLS, Radio. 


} \ See Re- 
sistors, Radio. 


WASHERS, Felt 
Felters Co., Inc., 201 South, Boston, Mass. 


Western Felt Works, 4029-4115 Ogden Ave., Chi- 
cago, Il. 


WASHERS, Lock and Spring 
American Nut & Bolt Fastener Co., Pittsburgh, Pa. 


Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Beall Tool Co., East Alton, TIl. 

Butcher & Hart Mfg. Co., Toledo, O. 

Eaton Mfg. Co., Massillon, O 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich 

National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis 

Philadelphia Steel & Wire Corp., Germantown, Phila- 
delphia, Pa. 


‘ 





FOREIGN PLUGS 
and ADAPTERS 


Increase your export sales. Equip your 
products with the plug used in the country 
to which you are shipping. The 2064 
adapter can be attached to the standard 
American cap, instantly changing it to fit 
foreign outlets. 

Samples ? 


What plug to use? Request fer samples on 


your letterhead will be 
promptly answered. 


Send for sheet No. 290 
for full details and prices. 


C. D. WOOD ELECTRIC CO. 


Phone: GRamercy 7-0100 
826 Broadway New York, N. Y. 


Tell us what country 
you are shipping to, 
and we will give you 
the answer. 
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Positive Lock Washer Co., Newark, N. J 

Shakeproof Lock Washer Co., 2533 N. 
Chicago, . 

Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, 
Tl 


Keeler Ave., 


Washburn Co., Worcester, Mass. 


WASHERS, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Ilubbard Spring Co., M. D., 
tiac, Mich. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


690 Central Ave., Pon- 


WASHERS,Non-Metallic. See Fibre, Vul- 
canized; also Plastic; also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Ce- 
ment. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ie. Bs 


WELDING EQUIPMENT 


General Electric Co., Schenectady, N. Y. 


WHEELS, Blower and Fan 
Barber-Colman Co., Rockford, Tl. 

Janette Mfg. Co.. 556 W. Monroe, Chicago, III. 
Torrington Mfg. Co., Torrington, Conn. 


WINDING MACHINES, Coil 
Relden Mfg. Co., 4633 W. Van Buren, Chicago, 11! 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, Iil. 
Universal Winding Co., P. O. Box 1605, Providence, 
R. I. ‘‘Leesona,’’ ‘‘Duo-Matic.’’ 


WIRE, Bare 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

American Enameled Magnet Wire Co., Port Huron 
Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, TI. 

General Cable Corp., 420 Lexington Ave., New York 
~~ = 


John A. Roebling’s Sons Co., Trenton, N. J 


Kome Cable Corp., 330 Ridge, Rome, N. 7 
Scovill Mfg. Co., 65 Mill. Waterbury, Conn. 


WIRE, Copper Clad 


Callite Products Division, Eisler Elec. Corp., 547 
39th, Union City, N. J. 
WIRE, Copperweld 
Callite Products Division, Eisler Elec. Corp., 547 


39th, Union City, N. J. i" 
General Cable Corp, 420 Lexington Ave., New York, 
s/he 


WIRE FORMS 


American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Barnes Co., Wallace, Div. of Associated Spring Corp.. 
Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, 0 

Grammes & Sons, Inc., L. F., 393 Union, Allentown 
Pa. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon 
tiac. Mich. 

Tiunter Pressed Steel Co., Lansdale, Pa 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry. Pa 


John A. Roebling’s Sons Co., Trenton, N. J. 


WIRE, Insulated 


(See also Cable, Heavy Duty; Cord, Flexible.) 
American Enameled Magnet Wire Co., Port Huron, 
Mich. 
American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 
“‘Colo-Rubber,’’ ‘‘Nitro.’’ 
Roston Insulated Wire & Cable Co., Dorchester. Mass 
Diamond Wire & Cable Co., Chicago Heights, Tll 
General Cable Corp, 420 Lexington Ave., New York 
- ie 











General Electric Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabes- 


ton.”’ 
Genera: Electric Co., Dept. 6-201, Schenectady, N. Y. 
Holyoke, 


Holyoke Wire & Cable Corp., 710 Main, 
Mass. 
Rockbestos Products Corp., 735 Nicoll, New Haven, 


a “*Rockbestos All-Asbestos,’’ ‘‘Rockbestos A, 
7 
John A. Roebling’s Sons Co., Trenton, N. J. 


Rome Cable Corp., 330 Ridge, Rome, N. Y. 
WIRE, Magnet 


Acme Wire Co., New Haven, Conn. ‘‘Enamelite,’’ 
““Cottonite,’’ ‘‘Silkenite,’’ ‘‘Paperite,’’ ‘‘Celenite,”’ 


‘*Heatex.’’ 
American Enameled Magnet Wire Co., Port Huron, 
Mich. ‘‘Vega-Chromoxide.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

“‘Cotenamel,’’ ‘“‘Celenamel,’’ ‘‘Silkenamel.’’ 
Coral. Cable Corp., 420 Lexington Ave., New York. 


General Elec. Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabes- 
ton.’’ 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 735 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

John A. Roebling’s Sons Co., Trenton, N. J. 

Rome Cable Corp., 330 Ridge, Rome, N. Y. 

Winsted Division, Hudson Wire Co., Winsted, Conn. 


WIRE-MAKING MACHINERY. See Ma- 
chinery, Wire-Making. 


WIRE, Resistance 


American Brass Co., Waterbury, Conn. 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Driver Co., Wilbur B., Newark, N. J. ‘“Tophet,’”’ 
“Cupron,”’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,’’ ‘*Radio- 
earb,’’ ‘‘Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. ‘“‘Nichrome,”’ ‘‘Ad 


vance,’’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ “‘Magno,’’ ‘‘Comet,’’ 
“Gridnic,’”” ‘‘Radioohm,’’ ‘“‘Ohmax,”’ ‘‘Midohm,” 
*‘Lohm,”’ ‘‘Lucero. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 
Hoskins Mfg Co., Detroit, Mich. “‘Chromel,”’ 
“‘Copel,’’ ‘‘Chromel-Alumel.’’ 


WIRE, Round Edge Flat 
American Nickeloid Co., 12 N. 
(Pre-finished Metals.) 


Second, Peru, Ill. 


WIRE, Welding 
Genera! Electric Co., Schenectady, N. Y. 


ZINC 


Sheet, Rod, Tube, Wire, Anodes. 

American Nickeloid Co., 12 N. Second, Peru, Il. 
(Prefinished Metals) 

New Jersey Zinc Co., 160 Front, New York, N. Y. 
‘Horse Head.”’ 

Platt Bros. & Co., Waterbury, Conn. (Fuse Metal.) 
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THE QUADRIGA MFG. CO. 
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LARGE ROOMS, NEWLY 
FURNISHED & DECORATED 


SINGLE from $3. DOUBLE $4.50 
TWO POPULAR PRICED 


RESTAURANTS 
1 BLOCK FROM PENN. STATION 


B.&O. Motor Coaches stop at our door. 


note. MSALPIN 


BROADWAY AT 34th ST., NEW YORK 
Under KNOTT Mat. John J. Woelfle, Mgr. 














e TURN BACK 
to the 


NEW PRINTED MATTER, 


CATALOGS, 
on pages 67-68 


Extensive list of up-to-the- 
minute publications. Handy 
convenient card to facilitate 
prompt handling of requests. 


Check and mail today! 
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APPLICATIONS e CORNELL-DUBILIER 
MOST COMPLETE LINE 
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CLB JPW LMW JDS ETN 
DRY ELECTROLYTICS FOR MOTOR STARTING 
ON 110 V. AND 220 V. 60 CYCLES, A. C. 


A most complete line of C-D motor-starting Electro- 
lytic and Dykanol capacitors is now made available. 
These units bearing the 29 year old C-D seal of quality 
are designed for lasting dependability and economy. 
No matter what your requirements, there is a C-D 
coneemes to fit your needs. C-D’s prompt service, 
qual ity and complete line will increase customer con- 


dence in your work and boost your margin of profit. 
Use C-D, capacitors on your next job! 


Today-write to Cornell-Dubilier Electric Corporation. 
1008 Hamilton Blvd. South Plainfield, N. J. for Catalog 
No. 162 describing the entire C-D line of A.C. motor 
capacitors. 
PRODUCT OF THE WORLD'S LARGEST MANUFACTURER 
OF CAPACITORS. 


CORNELL -DUBILIER 


CORNELL-DUBILIER CAPACITORS FOR AC MOTOR 
‘ SnorivarTady YOLOW OV HOI SUOLIIVdWO 





















ELECTRIC CORPORATION 


South Plainfield, New Jersey Cable Address: ‘‘CORDU”’ 


| 


Square & Rectangular 
Bobbin Assembly 


@ Spiral Wrapped Core 
@ Bakelite or Fish Paper Ends 
@ Sturdy 


@ Inexpensive 





Send for Samples 


PRECISION PAPER TUBE CO. 
2033 W. CHARLESTON ST. « CHICAGO, ILL. 
Mfrs. Square & Rectangular Tubes 





Gits BEROs. MFG. Co. 





1840 S. Kilbourn Ave. Chicago 





Speed Regulator 1101 





Ring Type Rheostat 1105 


WARD LEONARD 


ELECTRIC 


WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 


Please send me Bulletin No 












































































FOR VENTILATING 


Ward Leonard offers a line of motor speed Regulators 
complete from the tiny controls for window ventilators 
up to the automatic Regulators for the mighty blowers 


in vehicular tunnels.* The 
well planned arrangement 
provides circulation of air 
around the resistance ele- 
ments to dissipate the gen- 
erated heat. Ward Leonard 
Speed Regulators’ will 
therefore operate contin- 
uously at any speed setting 
without overheating. They 
are especially suitable 
where controls must be 
built into the equipment. 


*The units shown are for small 
fan and blower use. 


BULLETIN 1101 


describes Ward Leonard Speed 
Regulator, ventilated and en- 
closed types, 1/20 to 1/3 H.P. 


BULLETIN 1105 
describes Ward Leonard Vit- 
rohm Ring Type Rheostats 
114”, 214”, 3” and 4” diameters 
for 30, 50, 100 and 150 watts. 





Send for bulletins of interest. 
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CONTAC Pee 


AN D CO. NF A Gee 
OF 


M AT. € RTA LS 
PLATINUM-SILV‘ER -PALLADI UM 


O matter what you require in fin- 
ished contacts or in contact ma- 
terials, we can supply it. All the 
metal we use is scientifically con- 
trolled during refining. It is of defi- 
nite and unvarying purity with pre- 
determined and uniform crystalline 
structure which assures positive work- 
ing qualities and consistent perform- 
ance. Get in touch with us, what- 
ever your requirements may be. 


amen «60UclhCUCCOl.L INC. 


WORKERS 
SILVER 


SMELTERS., i ee ee 
OF PLATINUM, GOtuLD 


AND 
AND 


TE oe i te es Se 


NEW YORK SAN FRANCISCO CHICAGO 








“QUALITY FOLK” 
are found together 


A famous hotel, the Robert E. Lee, 


Winston Salem, pride of North 
Carolina. Every room in it equipped 
with a ceiling fan made by Hunter, 
“quality folk” in fans and venti- 
lating systems. 

And every fan, in every room, 
runs quietly, cooly, smoothly be- 
cause there is a BCA Ball Bearing 
built inside to keep it running just 
that way. 


Manufacturers know that they 
can trust BCA Ball Bearings. Built 
into a ceiling fan, a drilling machine 
or a mixing machine, BCA Ball 
Bearings stand up to the service for 
which they are designed. 

You can put BCA on your 
approved quote list with confidence. 
BEARINGS COMPANY OF 
AMERICA, 519 HARRISBURG 
AVENUE, LANCASTER, PA. 


THRUST ANGULAR CONTACT 


BCA™ BEARINGS 


ELECTRICAL MANUFACTURING 
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NEAL O TM Cyst 


Engineers of The Kellogg Company, Battle Creek, Mich., like 
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